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PREFACE 


Some excellent books have been written on the subject 
of Foods and Kccding, but, generally speaking, the 
language employed is rather too technical to be 
readily understood b}' farmers in general, or even 
•students at Farm Institutes; hence the writer has 
felt, for some time, that an attempt should be made 
to write in simpler language a smah book on the 
various problems which either djr^tly or indirectly 
affect the Stockfeeder In fact, considerable pains 
have been taken to present the iiifi^rmation in a 
way that will be really helpful to the feeder of stock. 
Another feature of the b(X)k is that the feeding trials 
referred to arc almost entirely British. Matters of 
purely scientific interest have, as a rifle, been omitted, 
and a new “approximate method*' of buildtng up 
ration.s, devi.sed by the writer, has been introduced, 
which should be a great help to feeders. 

Under the Fertiliser and Fecdii^ Stuffs Act, it is 
necessary for the seller of artificially compouYidcd foods 
to give on tlie invoice the minimum percentage of 
albuminoids and oil w^hich the food contains ; but a{ter 
very careful study, the writer finds that it would be 
an, enormous advantage to die farmer Vhen purchasing 
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food, as well as when compounding rations, if the 
fibre* content of the purchased food was also stated. 
When this fact becomes thoroughly appreciated,’ an 
effort will no doubt be made to extend the Aft so 
as to include fibro as well as albuminoids and oil in 
the guaranteed analysis. Meanwhile, one will need to 
rely on the average percentage of fibre found in the 
particular food, when making up rations, etc.^ although 
average analyses are uften at considerable variance to 
the actual composition of a given consignment of the 
same Ifind of feeding stuff. 

Generally speaking, the bulky part of the ration 
is produced on the farm, and is fed inore or less 
ad libitum. The concentrated fo<Kl, on the other 
hand, has to be purchased to a large extent ; hence 
the importance of knowing which foods to buy in 
order to meet the deficiencies in the bulky food for 
the particular object in view. A gfHxl deal of space 
has therefore been devoted to the coinjx.)unding of 
rations for different animals, so as to give the feeder 
as much help jx>ssible in this direction. 

Th^re is much confusion in the minds of farmers 
as to the technical difference between crude 
albuminoids and true aibumrnoids. In practice, when ' 
albuminoids are ' mentioned on an invoice, the 
percentage^ n-fers * chiefly to true albuminoids; hence 
it w'as considered best in a book of thi.s kind to use 

* It would appear that Kellner had considerable difficulty in 
anYving at the starch equivalents of foods rich in fibre. To 
overcome this, he used factors, which expressed the perceivtage 
of ** full value ” each food had fof production purposes. 
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the term albuminoids for true albuminoids only, ^id 
the term nitrc^enous matter or protein for cnjde 
albuminoids. 

T^it general scheme of the book is to show the 
relation between plants and anifhals — how plants 
supply the needs of the animal ; then, after giving a 
full description of the foods available, to show how 
they ma)% be utilised in a rational and economical 
manner for the feeding of farm live-stock. Many 
fX)ints have been dealt with which are not ordinarily 
found in books on h'oods an<l Feeding, lK*causc they 
have an indirect if not a direct bearing on the 
subject. 

The writing c»f this book has involved much 
laborious calculati(m in order to present some of the 
tables in a form which would be readily understood, 
as well as careful study of the report of feeding 
trials carried out in Great Britain, many of which 
arc .specially referred to; and although the book 
m<iy have many 'shortcomings, it is hoped that it 
will be really helpful to the feeder# of stock and 
at the siime time useful to students in Agricultural 
Colleges. 

In conclusion, I must* express my thanks to Dr 
Crowther for allowing me to include t\^o vei*}' important 
tables which he has compiled on the avx'rrige com- 
position of farm focnls and manurial constituents of 
the same ; also to Messrs Edward Porter, B.Sc., 
RA.C, (Glas.), James Mackintosh, N.D.A., and 

Allan’S. MAVilliam, B.Sc, X.D.A., N.D.D., who have 
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give^ me valuable assistance in revisii^ the proof 
sheets, and have made several useful suggestions. 

I must also acknowledge with thanks the readiness 
with which the Ministry of Agriculture has lent me 
books bearing on the subject from its library. 

John Fortkr. 

Cromhamstose, nr. Aylksrury, 

1926. 
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The Stockfeeder’s Companion 

t THB ROUND OF NATURH. 

The soil, the air, and the plant are closely related in 
the production of food material for the Animal Kingdom. 
Generally speaking, the roots of the plant ramify the 
surface soil, and, through their root-hairs, absorb the 
minerals which have been dissolved in the soil-w'ater. 
Above-ground the leaves of the plant are bathed in 
an atmosphere containing the necessary' oxygen and 
carbon dioxide gases, which play such an important 
part in the life-histor>' of the plant. 

The development of green plants, however, is 
apparently impossible, even when the minerals oj 
the soil are present in suitable form, and there is 
a sufficient supply of air, more csp^ially for the 
leaves, unless the energy, at present supplied by the 
sun, is available to elaborate these simple substances 
li^o the more complex substances which form the 
tissues of plants. 

It is in this way that plants, wjiile laying up 
a store of food material for the propagation of 
their kind, unintentionally manufacture food for the 
Minimal Kingdom, The animal body in its turn, after 
it has fulfilled its functions, becomes disorganised, 
its complex components break intg the simpler 

substances from which they have been built up, to 

A. 
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CQi^mence once again the same cycle of changes. 
This round is continually going on, and is daily 
revealing the wonderful power that exists in every 
green plant that possesses life, of utilising such unlikely 
materials as soil ^nd air to build up food material 
for the Animal Kingdom. 

Relation of Plants to the Animal Kingdom. — All 
living things can be divided into two groups, viz. ; (i) 
Animals and (2) Plants. As we study the IcfWest forms ^ 
in each kingdom, the differences become smaller and 
smaller, until we arrive at a point cfose to the dividing 
line between these two kingdoms, where it is difficult 
to say whether a certain living thing belongs to the 
Animal or the Vegetable Kingdom. 

All these living things have something in common, 
inasmuch as they are composed of small cells con- 
taining a jelly-like substance called protoplasm or 
“living matter.*’ The latter term is very expressive, 
because without this substance there cannot, so far as 
we know at present, be any life. Living things gener- 
ally have the power of reproduction ; and in order to 
maintain their bodies and increase in size, it is necessary 
for them to receive nutriment in some form or other. 

The higher forms of plants wheat, beans, etc.), 
howdVer, differ from the higher animals horses, 
cattle, sheep, etc.) in the following respects: — 


Animai^, 

« • 

1. Cell walls composed of albu- 

minous substance. 

2. Interior of cell filled with 

protoplasm. 

3. Have powers pf locomotion. 


Plants, 

Cell wall composed of cellulose. 

Interior of older cells not 
entirely filled with proto- 
plasm. 

Generally fixed to thcisoit by 
roots. 
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Animals, 

4. Have no power of manu< 
facturing food material, but 
must apparently receive 
their sustenance from food 
previously built up by the 
plant 


5. Inhale oxygen gas from the 
air, and exhala carbon 
dioxide gas from the lungs 
chiefly (Respiration). 


Plants, 

Have power of manufacturing 
complex organic com- 
pounds or food material 
from simple substances 
suclf as minerals, air, and 
water, in the presence of 
sunlight, provided the plant 
is green (i>., possesses 
chlorophyll). 

Have the power of absorbing 
carbon dioxide gas and ex- 
haling oxygen gas during 
sunlight, in addition to the 
process of respiration. 


The last two distinctions are highly important, 
since they show us that the higher animals, at any 
rate, are absolutely dependent on the existence of plants, 
as the latter purify the air by absorbing large quantities 
of carbon dioxide gas, and at the same time build up 
food material for the Animal Kingdom. Without 
plants, the air would tend to become foul, and the 
Animal Kingdom either extinct, or its members would 
have to find some other mode of existence. 

In civilised countries the provisioi^ of a sufficient 
supply of plants cannot be entrusted to nature alto- 
gether ; hence it is necessar>' where animals are kept, 
qither as the servants of man or to .supply him with 
food, that he should co-operate with nature in the 
growing of plants, .so as to provide aii^ adequate, if not 
an abundant supply of plant-food for the requirements 
of domesticated animals. 

It will therefore be convenient to describe more 
in detail how the various food constituents ar^ 
manufactured by plants, before dealing jvith questions 
of animal nutrition. 
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^ ^ n. BSSBNTXALS OF PLANT GROWTH. 

The exact way in which plants obtained their 
nourishment was up to the middle of last century quite 
a mystery, and it ‘will be very interesting to note the 
chief stages in this discovery : — 

Water. — In the days of alchemy, when only four 
elements were recognised — viz., fire, air, earth, and 
water — Van Helmont grew a willow tree in some soil 
in a tub, and the only thing he added was water. The 
tree grew fairly well, but as the soil was practically 
the safne weight at the finish, he concluded that water 
was the source of food for plants. 

Tilth in Soila — Jethro Tull found, more especially 
with the wheat crop, that frequent horse-hoeing had a 
great effect on the yield of straw and grain ; hence he 
concluded that if the soil were only made fine enough, 
the small particles would be taken up by the root- 
hairs. 

Hnninfl. — In 1800, Thaer of Halle held that the 
humus in the soil was probably the source from which 
plants derived their food ; but Liebig asked how 
it was possible; for humus to be the original food of 
plants, seeing that it was itself largely decaying 
vegetable matter. 

Carbon. — In 1 804, De Saussure pointed out that when 
a plant was burned in air, most of it disappeared, there- 
fore he considered that the greater part of a plant must 
be derived from the air and water. This proved later 
on to be the case, for a Swiss scientist (Chas. Bonner) 
noticed that when certain green leaves were immersed ' 

water, bubbles of gas sometimes appeared on the 
leaves. Priestley found that these bubbles were oxygen 
gas, and Ingenhaus that they only made their appear- 
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ancc in sunlight; while Jean Senibier discovered ^that 
instead of these leaves taking in oxygen and breath- 
ing out carbon dioxide gas, as animals always do 
(respiration), they actually carried on during sunlight 
the reverse process, viz.: that of absorbing carbon 
dioxide gas and breathing out oxygen gSLS. 

Minerala^ — Digby found that saltpetre gave wondcr- 
ftil results when applied to hemp plants, due, he thought, 
to this sutstance fertilising the air. Later on, Liebig 
propounded his gr^at mineral theory, that the minerals 
in the soil were essential in the growing of farm 
crops. 

In recent years this mineral theory has been 
followed up. Plants were grown in water to which 
was added most mineral substances found in the ash 
of plants, and it was found that the plants grew and 
matured. One by one these minerals were eliminated, 
until it was ultimately discovered that for the successful 
growth of plants it was necessary to supply in suitable 
form nitrates, sulphates, and phosphates of potash, 
lime, magnesia and iron, so far as the minerals are 
concerned. 

Further trials with farm crops showed that, in 
ordinary farm practice, it was only necessary to ^pply 
in suitable form, nitrogen, phosphates, potash, and 
ctfcasionally lime. Seeing^that lime only needs to be 
applied every four to eight years, manures supplying 
nitrogen, phosphates, and potash are Jailed ^“complete 
manures,” so far as the mineral requirements of the 
plant go. 

The above discoveries are all ver>' important Even^ 
to-day it is still necessary to supply farm crops with 

* TRc term “minerals” is taken to include the nitrogen which 
the plant obtains from the soil in the form of salts (nitrates chiefly). 
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water and minerals, to work the soil in order to admit 
air and get a good tilth, as well as to keep a supply of 
humus in the soil as reserve plant-food, and as an 
absorbent for water. 

Absorption of Wnerala— The minerals in the soil 
which are dissolved in the soil-water soak or diffuse 
through the very delicate walls of the root-hairs 
(osmosis). The solution then rises up the wood-vessels 
(xylem) in the plant till it comes to the leaves, where It 
is continually being lost by transpiration or vaporisation, 
with Ae result that the minerals, which were dissolved 
in the water, become gradually concentrated in the 
leaves. A further supply of water containing dissolved 
minerals is again drawn up into the leaves, and so the 
process goes on. Generally speaking, the warmer the 
weather, the more rapidly do the leaves transpire. 

The power which plants possess of drawinj; water from the 
roots up to the leaves is most likely due to a number of forces 
acting simultaneously, viz. 

(a) Root-pressure, or the force exerted on the liquids in the 
plant by the absorbing action of the roots. The root 
continues to absorb, with the result tliat this exerts a push 
from behind on the liquid previously absorbed. 

ay. The vacua formed in the wood-vessels of the stem of the 
plant, due to the loss of water by transpiration ; as well as 

(c) The osmotic force of the minerals in the leaves, etc. 

All these fo|l-ces arc involved in the distribution of 
minerals to those parts of the plant where they are 
required. 
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m MANUFAOTURB OF FOOD MATBRZAL BT 
PLANTS. 

OarboliydrateB. — It has been iK)inted out above 
that the green parts of plants, under certain 
conditions, actually absorb carbon dioxide gas and 
give off oxygen gas, hence this process is called 
^“carbon d!oxide assimilation,” or “carbon fixation." 
This process is now known to be due to the green 
part of the plant (chlorophyll) having the power, under 
the influence of sunlight, of splitting up the earbon 
dioxide gas contained in the air, retaining the carbon 
and liberating the oxygen ; the carbon is at the same 
time combined with water in the leaves to form carbo- 
hydrates, generally starch (CgHj^O^).' 

The formation of carbohydrates only proceeds as 
long as there is a suitable supply of minerals which 
the plant can secure from the soil, more especially 
potash and a little iron. These are absorbed and 
carried up to the leaves in solution, as mentioned 
above. 

But how does the air get into the leaves? To 
understand this, one should know something of the 
structure of a leaf, which in flat leaves has on the tfnder- 
s^de a very large number of pores (stomata) which admit 
air, and at the same time allow gases and water-vapour 
to escape into the atmosphere. These pores admit air 
to the many cavities inside the leaf, and it ft here that 
the carbon dioxide in the air dissolves in the cell sap. 
During sunlight the green colouring matter combines 
the carbon and the water together with the liberation oF 

* Ptofessor Sachs found in a few cases that* sugar, or even a 
fatf may be the first detectable organic product. 
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W§M or Oli— OU differs from fat in beings liq^kl 
at ordinaiy atmospheric temperature, while fat is 
solid They are both soluble in ether. These are 
formed from the carbohydrates, and it appears that 
a high temperature is necessary for^the conversion of 
carbohydrates into fat or oil, seeing that flax seed 
(linseed) grown in hot countries (Russia) contains a 
much higher percentage of oil than that grown in 
Voider climates (Ireland). 

Fat and oil are ^adc up of the same three elements 
as carbohydrates, but are characterised by having a 
very small proportion of oxygen in the molecule; or, 
to put it another way, fat is exceedingly rich in 
carbon. 

Amides. — The sugar formed in the leaves is carried 
to all parts of the plant along vessels called the bast 
(phlceum). It is on this journey that the sugar comes 
in contact with the minerals, more especially the 
nitrates, when the living matter in the plant causes 
the elements of the sugar and the nitrates to combine, 
forming, probably, first ammonia (NHjj) and then an 

( /'H \ 

The amides, therefore, contain 

nitrogen in addition to the three elements found in 
carbohydrates and fats. They are soluble in* the 
cqP sap, and are abundant in young, and especially 
so in luxuriant herbage. 

Albuminoida — As plants mature, };he amides are 
gradually transformed into albuminoids l[proteids). 
These differ chemically from amides in containing 
sulphur and sometimes phosphorus in addition to 
carbon, hydrogen, oxygen, and nitre^en. The ‘ 
albuminoids arc largely stored in the seeds and fruits 
of plants. 
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• JPItos. — This is often called woody fibre, on account 
of its indigestible properties. As the plant grows it 
requires more and more fibrous tissue to support its 
increase in size and weight, and for this purpose the 
plant utilises the N.'arbohydrates (sugar). If the plant 
is allowed to get dead ripe, as is sometimes the case 
with cereals, the stem or straw consists almost entirely 
of woody fibre and becomes very brittle. 

Aflh Oonstitiients or Mineral Matter. — These are 
taken up from the soil and later., transferred to the 
seeds and the body of the plant generally. 

The more the plant uses these minerals in the 
formation of foliage or seeds, the more freely will 
the minerals be absorbed by the roots from the soil. 

Vitamins. — These are accessory food substances, 
which are found to a greater or less extent in most 
natural foods. Generally speaking, the ordinary methods 
of chemical analysis have failed to reveal their presence, 
hence they* are dealt with under the functions of 
nutrients on p. 39. 

IV. BSTIMATION OF NUTRIENT CONSTITUENTS 
IN PLANTS. 

fht nutrient constituents manufactured by plants 
are found to a greater or less extent, in most of Ihe 
plants or parts of plants (seeds, etc.) which arc fed 
to stock. Abqve we have noticed that albuminoids, 
amides, fats, carbohydrates, fibre, and ash arc formed 
in plants, hence it is important to know how the 
chemist discovers the amounts of each of the nutrients 
'contained in any given food-stuff, oats, peas, 
beans, etc. , ♦ 

Before doing this, it may help the reader if the 
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nutrients of foods are classified in the followmg 
manner 


Moisture. 


Food 


t 


Dry Matter J 


Protein, • rALBUMiNoiDs 
Nitrogenous Matter I (Proteids). 
or 1 

Crude Albuminoids lAinides. 

/Oil. 


t Non-nitrogenous 
Matter 


Carbohydrates. 

Fibre. 


^Ash. 


The above nutrients are estimated as follows : — 
Moisture. — The finely ground food is heated in a 
steam-oven till it ceases to lose weight; the loss on 
heating gives the amount of moisture in the food. 

A rapid method of estimating the moisture content of 
cereal grains, etc., has recently been devisdd by Brown 
and Duvel of America. With their patent moisture tester 
the result may be obtained in half an hour. This is done 
by taking a certain weight of grain, placing it in a 
distillation flaisk with mineral oil, and, distilling the 
water off. The steam driven off in this way, after being 
condensed, is led into a flask, which is graduate in 
such a way that the moisture content can be read off at 
once. The necessary temperature for distillation varies 
from 170° C. to 190 C., according to thej particular seed 
or grain that is being tested. 

Nitrogenous Matter (Protein). — A small quantity 
of the finely ground food is taken and heated with 
strong sulphuric acid to convert the organic nitrogen 
into ammonia. Caustic soda is then added to the 
solution, when the ammonia is di.stilled off and collected 
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in^^acid of standard streniifth. The amount of acid 
neutralised measures the ammonia which has been 
driven off, and from this the amount of nitrogen is 
calculated. Protein is found to contain on an average 
i6 per cent, of -nitrogen, hence by multiplying the 
nitrogen in food by 6J (SV). the amount contained in 
the food is obtained, and the percentage calculated 

The albuminoid part of the protein is precipitated 
when copper hydrate is added to a solution of protein* 
but the amides remain in solution. This precipitate 
contains only the albuminoids, and the estimation 
of the nitrogen is as above described. Hence if 
the protein (nitrogenous matter) is a.sccrtaincd in a 
food, and the albuminoids also found in the same food, 
the difference will give the amides. 

Oil. — This includes that part of the food which is 
soluble in ether, and on this account is more correctly 
called “ether extract." A known weight of the finely 
ground food is taken and treated with hot ether for 
probably a couple of hours to dissolve the oil out. 
The ether is then evaporated off, and the oil which is 
left behind, is afterwards weighed. In bulky fotlders 
this ether ext^-act may include waxy matters, etc., in 
addition to oil, which makes the fat credited to these 
fodders less valuable for feeding purposes. 

Fibre. — The food is boiled for half an hour in week 
acid and then for half an hour in weak alkali ; the part 
which still remgfins undi.ssolved is called “ fibre.” 

Afih or Mineral Matter. — The part which remain.s 
after the food has been burnt in the air till the rcsiduq 
ceases to lose weight is called “ ash.” 

Carbohydrates include sugar, mucilage, starch, etc., 
and are obtained by ascertaining the total percentage 
of the above constituents and subtracting the aggregate 
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total percentage from too. Hence they are obtaiiy;(/ 
by difference. 

V. COMPOSITION OP THE ANIMAL BODY. 

The body of farm animals may be regarded as 
consisting of a bony skeleton, covered with an elaborate 
system of muscles. In addition, fat may accumulate 
between the individual fibres of these muscles and 
round the muscles generally, with the result that, as 
the animal fattens, the external covering of skin, with 
its appendages of hair, wool, etc, varies from time to 
time in size and shape. 

Within this skeleton the vital organs are found, 
viz. : heart and lungs in front of the diaphragm (/>. 
in the chest), and the stomach, liver, spleen, intestines, 
kidneys, etc, behind the diaphragm (/>. in the abdomen). 
Each of these organs plays a very important part in 
animal nutrition. 

The vascular system distributes the nutrients which 
have been absorbed into the blood, to every part of the 
body where it is required, either for maintaining the 
body temperature, repairing waste of tis.sue, supplying 
energy, or producing increase. The digestible parts of 
the food are thus utilised for the maintenance and 
de>*elopmcnt of the body, while the indigestible or 
unutilised part is removed from the system. 

Briefly stated, the important “prqximatc” con- 
stituents of a fat animal from the butcher’s point of 
view are: lean meat, fat, bone, and Uie skin. The 
proportion, arrangement, and quality of each of these 
constituents in the animal body, are problems which 
the bretder and purchaser of store stock have to keep 
constantly in mind 
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^ ^ In order to understand the practical side of feeding, 
it will be instructive and helpful to know something of 
the chemical composition of the animal body. Here one 
cannot do better than refer to the valuable work done 
by Lawes and Gilbert at Rothamsted Research Station 
(Hertfordshire, England), where the bodies of cattle, 
sheep, and pigs at different ages and varying stages of 
fatness were carefully analysed, and the following im- 
portant data obtained. * * 

The figures for the entire l^)d\' of these farm 
animals are based on the fasted livtr weight, after the 
contents found in the stomach and intestines (varying 
from 3 to 9 per cent of the weight of the animal) have 
been deducted. The latter precaution is very necessary 
before any comparisons can be made between the entire 
body and the carcass. 


Compos: tio ft of Entire Body and Dresud Car t ass 
of Farm Anima/i. 


Kind 

And 

Condition 

of 

Aiiinml. 

4 . „ . 

u 

Entirf* B*Ay. 

t « i 

1 1 
. 5 W 

x:p. 

m 

if 

DP’^innxl f'ArcasN 

* f i 

1 £ 

'll 

ia 



p^r 




1 

1 


imt 


Cfnt. 


O'!!!. 

: 

c»*nt. 

j crnl. 

emit. 

tHfit. 

Fat calf . 

65.1 

»5-7 

15-3 

3-9 

62.3 

1 i6‘6 

16*6 

4'5 1 

Half'fat ox 

56.0 

i8-i 

20-S 

5’^ 

54-0 

! 1 7*8 

22-6 

5-6 t 

! Fat ox 

^•4 i 

15-4 

32-0 

1 

45.6 

15*0 

34*8 

4*6 

Fat lainb . 

i 

$2-2 ; 

13-5 

311 


48.6 

; 10-9 

3<>'9 

3-6 

Store sheep 

fn-o ; 

I3-K 

19*9 

I 3-3 

57'3 

1 I4‘5 

23*8 

4*4 

Fat sheep 

461 1 

13-0 

37-9 

j 30 

39-7 

! n-5 

45*4 

3*5* 

Extra fat sheep 

371 

115 

! 

483 

! 3-1 

I 

330 

9-1 

j 

55- 

2*8 

Store pig . 

58^1 

*4-5 i 

24.C 

! 2.8 

55-3 

! M-o 

1 28-1 

2*6 

Fat pig . 

43-0 

1 1-4 

43*0 

|..7 

3«-0 

: *0.5 

1 

j 4^-5 

1.4 
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With these results before us, the following obsety%- 
tions can be made : — 

Water. — Generally speaking, water is the largest 
constituent of the entire body of farm animals, and in 
store or half-fat animals will ofteni exceed half the 
weight of the body. In the case of the extra fat sheep 
and fat pig, the proportion of water in the body is 
actually less than that of the fat. 

The bodies of young animals contain a larger pro- 
portion of water th^n older ones. Again, by comparing 
store and fat animals, it will be seen that, as fattening 
proceeds, the proportion of water in the body diminfshes. 

The proportion of water in the dressed carcass is 
from 2 to 6 per cent, less than that in the entire body. 

Protein. — This consists in the “entire body” of 
lean meat (muscle), ligaments, tendons, skin, hair, hoofs, 
and horns (if present). Dried blood is also fairly rich 
in protein. 

The proportion of protein lends to increase from 
youth to maturity {cf. fat calf and half-fat ox, or fat 
lamb and store sheep). As the animal fattens, the pro- 
portion of protein decreases. The largest proportion of 
protein is found in the body of the ox, wljile that in the 
pig is the smallest, although the proportion in the sheep 
is not much greater than that in the pig. 

In the carcass the proportion of protein is about 
the same with the ox and the pig as in the entire body, 
but is 1 to 2^ per cent, less in the sheep. 

Fat. — Fat forms a considerable proportitTn of the 
entire body. In fat animals this varies from one-third 
(b almost one-half of the weight of the body. The 
proportion of fat is greatest in the pig and smallest in 
the ox Ic/, fat sheep and fat pig). 

The bodies of young animals contain a smaller pro- 
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pqrtion of fat than older ones (r/ fat calf and fat ox. 
or fat lamb and fat sheep). As fattening proceeds, the 
proportion of fat increases very considerably ; in fact, 
may amount to double that of the store animal (sheep). 

In the **carcaf.s” the propc^rtion of fat varies from 
1*3 to 7 per cent in excess of that found in the entire 
body. The chief fats present in the carcass arc stearin, 
palmatin, and olein ; the last named being liquid -at 
ordinary atmospheric temperature. 

The Oompoeition of Increaae In Live Weight 
during fattening was calculated by Lawes and Gilbert 
for farm animals, with the following re.sults; — 


(*f Aninul. 


Vrldfin. 

! 

Kat. 

1 

' Minrral 
; M*iur. 


prr .-flit. 

T C'-Tit.. 

! itr r»<ni 

. JKT ernt. 

Ox . , . . 

24-6 

7-7 

1 66*2 



22<> 

7-i 

j 

1 2-0 

rig . . , 

2S4j 

; 7-s 

- 65*1 

i 


The chief points to notice are that two-thirds of the 
increase in live weight during fattening is fat, while 
only a fourteenth consists of Jean meat (protein). 

Mineral Matter (Ash). — Thi s is concentrated to a 
largi extent in the bony skeleton, although it is fairly 
abundant in mu.scle, blood, etc. 

In the entire animal the proportion rarely exceeds 
5 per cent, of t|Je weight of the body, and is sometimes 
much less? The body of the ox is richc.st in minerals, 
and that of the pig poorest The proportion diminishes 
as fattening proceeds. 

The carcass is slightly richer in mineral matter than 
the entire body. 

It will now be instructive to study in greater detail 
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itlie dmnioai compdtitton of the mineral matter. 
with this object that Lawes and Gilbert determined 
:die actual diemical constituents in the anlinid body» 
the results of which are given in the following 
taWe:— - 


Jkdie showing Ask Constituents and Nitrogen in looo Ihs, of 
Farm Animals (^Fatted Live Weight\ Wool^ and Milk, 



Nitrogen 

(N). 

Phosphoric 

Acid 

Potash 

(K./». 

Lime 

(CaO). 

Magnesia 

(MgO). 


n». 

lbs. 

Iht. 

lbs. 

i‘ - 

Fat calf 

24^4 

15*55 

2*06 

16*46 

0*79 

Half-fat ox . 

* 7-45 

28*39 

2*05 

21-11 

0*85 

Fat ox. 

23*26 

IJ- 5 I 

1*76 

17*92 

o 4 j 

Fat Iamb . . | 

i 9 ' 7 i : 

11*26 

1*66 

12*82 

0*52 

Store sheep . . j 

J 5-77 ■: 

11-88 1 

1*74 ! 

iS*2r 

0*56 

Fat sheep . . i 

19.7c 1 

10*40 1 

1.48 ; 

11-84 

o-is 

Store pig . 

22*08 I 

10-66 ‘ 

1-96 

10*79 

0*53 

Fat pig 

17*65 1 

6*54 ; 

1-38 i 

• 6.36 

0*32 

Wool (■Dwithfld) . 1 

5400 I 

0*70 

56*20 

1*80 

0*40 

Nfilk . . . . ! 

1 

5*76 ; 

t 

2*00 ^ 

1 

1*70 

1*70 

0*20 


The above table shows that the *half-fat ox per 
lOOO lbs. fasted live weight has removed from itt food, 
^id indirectly from the soil, an amount of minerals 
which would be supplied by i66 lbs. pure nitrate of soda, 
133 lbs. superphosphate of lime (30 ^r cent, soluble), 
nearly 4 lbs. pure sulphate of potash, 26^ lbs, ground 
lime (So per cent pure), and nearly 2 lbs. carbonate 
of magnesia. These figures show that where young 
growing animals are living lately on pasture land/ 
there^is a considerable drain on the store of nitrogen, 
phosphates, and lime in the soil to supply the requirc- 

P 
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m^nts of the animal body. Nitrogen may be collected 
from the air to a fairly considerable extent by the 
roots of clovers and other leguminous plants in the 
pasture, but this does not apply to minerals such as 
phosphates and lime. This explains why grass-land 
which has been grazed continuously with young cattle 
is apt to become destitute of these two substances; also 
why basic slag, which supplies both phosphates ar\d 
lime, in many cases gives wonderful results when 
applied to such pastures. It is generally wise to include 
some kainit in the nianurial mixture used on pastures, 
in case there might also be a shortage of potash. 

In the same way, every' store sheep of loo lbs. live 
weight (which means a good big sheep) in building up 
its body has removed an amount of minerals from 
its food, and indirectly from the soil, equal to 
I4i lbs. nitrate of soda, Sh lbs. suj>erphosphatc of lime 
(30 per cent, soluble phosphate), J lb. pure sulphate of 
potash, and nearly 1 5 lbs. of ground lime (80 per cent, 
pure). If the sheep had been reared entirely on grass, 
the pasture would have lost the above amounts of 
minerals and nitrogen. 

The ox requires a larger amount of minerals in 
proportion to its weight for its body requirements than 
eithe* the sheep or the pig ; and the pig requires less 
in proportion to its size than the sheep. 

The large amounts of nitrogen and potash in 
unwashed wool are both very striking. The latter 
constituent, no doubt, finds its way into the fleece in the 
perspiration, just in the same way as it does into the 
coat of a horse. There must sometimes be fully half a 
pound of potash in a sheep's fleece. 

With regard to milk sold off the farm, each cow 
giving on an average 600 gallons per year will take an 
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amount of minerals from the food, and indirectly frem 
the soil, equal to 210 lbs, pure nitrate of soda, 87 lbs. 
superphosphate of lime (30 per cent, soluble phosphate), 
19 lbs. pure sulphate of potash, and 14 lbs. ground lime. 
For a thousand-gallon cow the respective amounts of 
minerals required would be supplied by 350 lbs. nitrate 
of soda, 143 lbs. superphosphate of lime, 32 lbs. sulphate 
of»potash, and 22 lbs. ground lime. The annual drain 
fo the farm by dairy cows is therefore consider- 
able. 

When purchased foods are given to farm animals, the 
loss of minerals to the farm is diminished theoretically 
by the amount contained in the purchased foods. 


VI BODY REQUIRBMBNTS FROM FOOD. 

There is a continual waste going on in the animal 
body, and it will be convenient to deal with these 
losses or requirements separately. 

Body Temperature. — The normal temperature of 
farm animals is approximately 100* F. In this country 
the air temperature seldom comes anywhere near body 
temperature, and is often far below, with Ae result that 
the body is constantly losing heat, chiefly from ^the 
lungs and the external surface of the bod>'. Experi- 
mefrts have shown that the loss bears a much closer 
relation to the exposed surface of the body than to the 
weight of the animal. 

The rate of loss varies directly with the difference 
between the air temperature and body temperature, />., 
the greater this difference is, the more rapidly will heat 
be lost from the body. The rate of loss may also be 
increased by work, inasmuch as some of the energy in 
the body is transformed into heat by increased o.xida- 
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li#n of the nutrients in the body. The heat escapes 
both through the lungs and the pores of the akin. 

Maeliantoal Wovic or fiiierinr**^The animal body 
has many functions to perform, both internal and 
external, in ordei* to keep up its vitality. Internally, 
the process of respiration must go on, and this throws a 
lot of work on the diaphragm and other muscles. The 
heart has to be continually pumping the blood round 
the body. As the food passes along the alimentary track 
it must be masticated, digested, and largely expelled 
from the system ; while externally the body requires to 
be lield in position, and during walking or running has 
to be carried or forced through space, which involves 
a considerable amount of strain on the muscles. If, 
however, the animal is loaded, then the strain on the 
muscles is increased, and the animal respires more 
freely. All these things are a drain on the energy 
which is stored in the system. 

Maintenance. — Ordinary wear-and-tear is constantly 
going on in the body, due to the strain thrown on the 
^stera in .meeting the various demands, such as the 
production of heat and the performance of internal 
work. The body tissues are continually being used up, 
and in order to keep the animal in tlie same condition 
(/>., neither increasing nor decreasing in weight), it is 
necessary to give it a sufficient amount of nutrient 
material to maintain its body temperature, to supply 
energy, and repair the waste of tissue. 

Fxoduotlon. — This refers more to the growth in 
size of animals, production of flesh (beef, mutton, or 
bacon), as well as offspring and milk. It really infers 
that something extra is required over ordinary mainten- 
ance. In fa^entng animals, it is only the food consumed 
in excess of the requirements for maintenance (heat, 
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energy, and ordinary waste of tissue) wbidi is availaWe 
for this purpose. 

The various constituents of the food which are 
capable of supplying heat, energy, or body tissue to 
an animal are called “ nutrients,*’ ancf all the processes 
through which the nutrients go in the animal body in 
order to fulfil their respective functions are called by 
the word “ njetabolism ” ; such processes would therefore 
He called ** metabolic processes.** 

Before attempting to describe how to meet the 
above body requirements, it will be necessary to jgive 
the process of digestion and the various food-stuffs that 
are available for feeding purposes. 

VIL THl PROOBSS OF DIOBSTIOlf. 

Food material is taken in at the mouth of the animal 
and gradually passes along the alimentary or food canal, 
where it is attacked at different stages l3y various 
digestive juices as well as bacteria. In this way part 
of the food is dissolved or digested, and is therefore 
capable of soaking through the thin cellular walls of 
the intestines into the circulation, which carries this 
digested food to various parts of the body where ^the 
nutritive material is required. 

Xhe part of the food which resists the digestive 
juices travels along the alimentary track, and is finally 
expelled as solid excrement. 

Digestion, therefore, refers to those processes 
through which the food passes in the animal body, by 
>^ich it is dissolved and thus rendered capable of being 
absorbed into the blood. This solvent action is brought 
about hy ferments or substances capable of producing 
fermentation. 
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These ferments are conveniently divided into two 
classes, viz., organised and unorganised ; and as they 
play such an important part in agriculture, a general 
account of their action will be given. 

Organised Fehnents are produced by the activity 
of bacteria, which usually act as “oxidisers*' when they 
attack carbohydrate substances. Common examples 
may be recalled, such as the souring of milk by the lactic 
acid bacteria, which change the milk sugar into lactid 
acid. Various alcoholic drinks derive their alcohol from 
sugar, which on fermentation with yeast yields alcohol. 
In the alimentary' canal certain bacteria are found which 
attack and break down the fibrous part of food as it 
passes through the animal body, with the result that 
some of the fibre is digested. 

The action of these organised ferments, which are 
dependent on the existence of bacteria for their forma- 
tion, can only proceed to ferment food materials as long 
as there is a supply of air (aerobic), and moisture, as well 
as a suitable temperature. If air were precluded, or the 
food desiccated (dried) or refrigerated, this would prevent 
the multiplication of bacteria, and the production of 
these organised ferments would come to a standstill. 

Certain organised ferments attack nitrogenous 
substances, with the production of nauseous gases. If 
such fermentation takes place in the animal body, a&sfcy 
pathogenic germs, it would cause considerable disturb- 
ance in the system. 

The ** Unorganised " Ferments, or enzymes, are 
chemical substances which, unlike the organised 
ferments, are not dependent on the presence of 
bacteria. A remarkable feature of them is that they 
appear to have almost an unlimited powder of converting 
nutrient substances into a form in which they are avail- 
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able to plants or animals, without themselves being used 
up or suffering any permanent change (catalytic action). 
They are regarded as albuminous substances ^ which are 
formed from the protoplasm, and exhibit the above- 
mentioned “catalytic” form of action. Poisons and 
a too high temperature render them inactive. These 
ferments may be precipitated from solutions, and 
desiccated, ^but when redissolvcd, they continue to do 
Iheir work ; in fact, behave in a general way like 
chemical substancesi 

Enzymes may be classed according to their charac- 
teristic action on starch, sugar, protein, fat, cellulose, 
etc., and have generally a “hydrolising” effect ; />., they 
add the elements of water to the composition of the 
substance acted upon, starch (QjHj^O J becomes con- 
verted into sugar 

Enzymes are present in germinating seeds, and 
perform the important function of converting the 
starch contained in the seed into sugar, thus rendering 
it available for the development of the young plant 
The same thing applies to tubers, bulbs, and vegetative 
parts generally where food material is stored. 

In the animal body, ferments (enzymes) are secreted 
by various glands along the alimentary canal, and are 
largely responsible for changing food material into a 
form in which it can be absorbed into the circulation, 
as will be seen below. 

The process of digestion is mudu the ^ same in 
ruminants (e.g, cow) and non-ruminants {i\g. horse), after 
tjie food has arrived at the so-called fourth “ stomach ” 
in the case of the former, and the ordinary stomach in 
the case of the latter ; hence the two will be dealt with 
separately up to this point, and collectively, after. 

* Strasborger, 



flk THB STOCKPEBDUtS eOMPJIlllO)l 


VOL MAOTioATioir, nuMomfum, jam 
mowemom 

MastioAtioii.— In the case of the horse (non* 
ruminant), the fooil is taken into the mouthy where it 
is chewed or masticated. This has the dual cflcct of 
grinding the food down into a hne state of diviiton so 
that the digestive juices may more cflectivcly act on 
the food, as well as mixing it with the “alkafinc** saliva 
which is secreted in the mouth. Jhc saliva contains 
a ferment called “ptyalin/* which acts on the starchy 
pa/t df the food, converting it into sugar (maltose)^ 
Apparently saliva is secreted in inverse ratio to the 
amount of water in the food This means that, with 
succulent foods like grass, less saliva is secreted than 
would be the case with drier foods, such as hay and 
meals. Professor Pawlow (Russia) found with dogs 
that the quantity of saliva varied much more with the 
composition 'and quality of the food, than the appetite of 
the dog. No doubt the same thing applies to the horse. 

The food is then swallowed and passes on into the 
stomach, but the saliva continues to act on the 
starchy part qf the food until the latter comes in 
contact with the gastric juice of the stomach, which, 
on account of its acidity, destroys the alkaline nature 
of the saliva and thus prevents its action. ^ 

With ruminants the process is more complicated, due 
to the very larg^ size and peculiar shape of the stomach, 
Stomaeh of a Bamlnant-— This is made up of four 
compartments, namely : — 

(1) The paunch (rumen), 

(2) The honeycomb (reticulum). 

(3) The manyplies (omasum). 

(4) The rennet stomach (abomasum). 



In th6 young animal tibe paunch is comparatively 
but as the animal develops and begins to consume bulky 
foods the paunch enlarges considerably, until it becomes 
approximately ten’ times as big as the other three 
compartments put together. 

The reticulum has a honeycomb appearance on the 
inside, hence the name honeycomb. It is comparatively 
small in siz^ and acts partly as a reservoir for water. 

The inner surface of the omasum consists of longi- 
tudinal folds, which, lie very close together in many 
folds or manyplies. These folds are for the purpose 
of dividing the food and pressing it between * the 
folds before it is passed on to the fourth stomach 
(abomasum). The latter is called the rennet stomach, 
because the rennet used in cheesemadking is prepared 
by salting the stomachs of calves. 

The capacity of a stomach of a full-grown ox may 
be 40 or 50 gallons. 

The peculiar construction of the stomach as well 
as the habit of swallowing food unmasticated is the 
cause, to a large extent, of ruminants “chewing their 
cud,” or ruminating. 

EuminatioiL — The food i.s given a hur/icd chew and 
swallowed ; it then |)asse.s chiefly into the p;mnch. Here 
it remains for a time, and becomes softened with* the 
saliiia which has been swallowed with the food, and 
in fact with any liquid that happens to find its way into 
this compartment. After the food h^s fermented a 
short time, it is brought back into the mouth^regurgi- 
tated), chewed a second lime, and then swallowed 
^ain. The finer parts of the food pass along a 
groove into the third stomach, where the food is 
rubbed* together by the manyplies before being 
passed on to the fourth or true digestive stomach 
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ffc?re the action on the food is the same as with the 
horse. 

This temporary sojourn of the food into the paunch 
gives ruminants a much greater power of digesting 
fibrous foods sudiias hay and straw than non*ruminants. 
The fermentation of the fix)d in the paunch, in addition 
to softening it, decompf>ses f>art of the food, with the 
production of certain organic acids such as butyric and 
lactic plus carbon dioxide gas, marsh gas, and to some 
extent hydrogen gas. Although* there are special 
muscles to return the food to the mouth, they arc 
assisted very much by thc.se gases as they escape by 
the mouth into the air 

The writer has noticed tc‘gs in winter give the food 
from forty to eight)' chews before swallowing it a 
second time. Bullocks in summer often chew the 
food seventy to eighty times before swallowing it the 
second time. 

The Stomach. — In the stomach the food comes in 
contact with the gastric juice, which contains two 
ferments called “ pepsin ” and “ rennin res|xtctiveiy, 
and in addition a certain amount of acid (hydrochloric 
and lactic). Jhese acids give the characteristic acid 
reaction to gastric juice. It appears that “ pepsin ” is 
secreVed in the first part of the stomach, and docs 
not act on the albuminoids except in acid solutiaeis. 

In acid solutions, however, the pepsin attacks the 
albuminoids, w^-h the result that some of them are 
converted' into such bodies as albumoscs, peptones, 
and possibly amino-acids. The amino-acids at least 
are capable of being absorbed into the system. 

“ Rennin curdles milk, and is found abundantly 
in the stomach of calves. 

The forward and backward action of the muscular 
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walls of the stomach is peculiar. In the first place jt 
mixes the food thoroughly with the gastric juice, then 
as it forces the food forward some of it is squeezed 
through the round (sphincter) muscle at the far end of 
the stomach into the small intestines.* The coarser parts 
are left behind till they are softened down and rendered 
capable of being squeezed through the round muscle into 
the intestines. Some absorption of soluble material takes 
^lace in the stomach, but most of it is carried on into 
the intestines. 

Gastric juice of carnivor^e (dogs, etc.) is more acid 
in character than that of herbivorae (horses, cows,* etc), 
which enables the former to swallow bones without 
harm. Professor Pawlow found that food placed 
directly in the stomach had little effect in stimulating 
.secretion, but sight, smell, and taste stimulated the flow 
greatly even before any food had passed into the 
stomach. The greater eagerness the dog showed for 
the food, or the more appetising it was to the dog, the 
more abundant was the flow of ga.stric juice, and the 
richer it was in both acid and pepsin. It was also 
found that in character and proportion tiic digestive 
juices adapt themselves to the nature of the food. 

Small Intestines. — The contents of the stomach 
arrive at the small intc.stines in a semi-liquid state and 
with an acid reaction. These nutrients are in various 
stages of dige.stibility. Here it is attacked by the bile 
and pancreatic juice, which change th0 food from an 
acid to an alkaline reaction. 

The “bile,” in the ca.se of herbivorae, is a clear, 
greenish-coloured liquid which is secreted by the liver, 
and acts on the fats partly by emulsifying them, and 
partly •by splitting them up into fatty acids and 
glycerine. These fatty acids then combine with the 
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aJDcalies present in the bile to form soapt Further, 
bile stimulates the wave (peristaltic) action of the wiUi of 
the intestines, which is so important in carrying the food 
through the intestines. It also acts as an antiseptic 
The ‘‘pancreatic juice'* is secreted by the pancreas* 
and enters die small intestines at a point close to that 
where the bile enters. It contains three ferments, 
and these act respectiv ely on the albuminoids, fat and 
carbohydrates (.starch), which have not been renderwl 
soluble and diffusible by the previous ferments. These 
are as follows : — ^ Trypsin/* which acts on albuminoids, 
formiftg peptones, etc. ; “ steapsin,” which acts on fats, 
splitting up the fat into fatty acids and glycerine; 
“amylopsin,” which acts on starch, changing it into 
sugar (glucose). 

Intuetiiial Juioea hav^e a very similar action to 
the pancreatic juice. The chief ferment.s present are 
“erepsin” and “ invertase.** The former act.s on the 
albuminoids ‘which have escajxjd the action of the 
pancreatic juice, converting them into {>eptones, and 
later, according to recent research, into amino*acids ; 
while the latter converts the malt sugar (maltose), 
milk sugar (la(;to.se), etc., into grape sugar (glucose). 


IX. BAOTBRIAL DIGBSTION AND ABSORPTION. 

Bacteria. — Jt has been mentioned above that 
bacteria Kavc an important action on the food in 
the paunch of ruminants. This proces,s continues in 
the large intestines. The large bowels of the horse 
are very capacious, and here the undigested food* 
mixed with some of the digestive juices, remains for 
a time. At the same time bacterial activity causes 
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fermentation, which decomposes to some extent t|^e 
albuminoids, carbohydrates, as well as the fibrous 
part of the food. In this way a horse is enabled 
to deal with fibrous foods, such as hay and straw, 
in a fairly effective manner, although not quite so 
efficiently as ruminants. 

Bacteria are comparatively rare in the stomach 
and small intestines, as the gastric juice and bile kill 
most of them off! The gases produced by fermentation 
in the large intestine are doubtless absorbed into the 
circulation and exhaled from the lungs. 

Kellner points out that some bacteria ha^e the 
power of forming albuminoids from amides, probably 
with the assistance of nitrogen-free substances (carbo- 
hydrates), and that such albuminoids can be utilised 
by the animal for the same purposes as the 
albuminoids in food. Probably this change only takes 
place in the case of ruminants, as bacterial activity is 
much greater in their case than with either horses or 
pigs. 

AlMOvptlon of Digested Food Material — The 

greater part of the digested food enters the circulation 
from the small intestines, which have on part of 
their inner surface a velvety appearance, caused 
by innumerable hair-like projections called * villi.” 
Uese have the power of absorbing the digested part 
of the food. 

The absorbed nutrients find the^ way into the 
lymphatic vessels, the branches of which keep collect- 
ing up until they form ultimately two large ducts, 
which enter the blood by a vein in the neck. The 
lymphatics carry the nutrient liquid only in one direc- 
tion, and act more as tributaries, pouring the absorbed 
nutrients into the blood at the neck vein. 
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The aUmmimids, after being broken down by the 
digestive juices into amino-acids and other products, are 
absorbed by the villi, and then built up again into the 
complex albuminoids of the animal body. 

According to Professor Henr>% the fats previous to 
absorption arc split up into fatty acid.5 and glycerine. 
These acids combine with the alkalies of the bile to 
form soap. It appears that immediately after the 
glycerine and soap have been absorbed by the small 
intestines, they are reconverted into animal fats. The 
fats form a milky fluid with the lymph, called “chyle/* 
which is carried into the circulation by the lymphatics. 

The carbohydrates are absorbed chiefly in the form 
of glucose or similar sugars. The)' enter the blood and 
go by way of the portal vein into the liver. The sugar 
is then mostly removed from the blood, and stored up 
temporarily as glycogen, which resembles starch in com* 
position, hence it ha.s been designated animal starch. 

Glycogen is gradually changed back to glucose as 
and when required. A similar power of storing up 
sugar is possessed by the mu.sclcs of the body. 

The minerals in the food are absorbed chiefly in the 
small intestine^ while water is absorbed in that part of 
the alimentary canal which lies between the .stomach 
and Ihe large intestine. 

Destiny of Absorbed Nutrients. — The absorbed 

nutrients arc carried along in the blood stream, where 
they may be utilised to maintain the body temperature, 
supply energy for digestion or work, repair waste of 
tissue, and, so far as the food is in excess of these^ 
requirements, it may be stored up as fat or flesh in the 
animal body. Before these various functions can be 
understood it will be neces.sary to refer to the circu-lation 
of the blood 
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Oiroulation of the Blood.— The blood is kept it^ 
circulation by the continuous pumping of the heart 
In this way the blood is forced along the arteries on its 
outward journey, and after the blood has passed through 
the various organs of the body, it returns to the heart 
along the veins. Whenever the blood passes through 
an organ in the body, e,g., liver, kidneys, etc., the 
blqod-vessel divides up into a large number of very fine 
Wood-vesselS (capillaries), which gradually come together 
into one large vessel as the blood leaves that organ. 

The object of this subdivision of the blood-vessel 
into veiy small vessels as it passes through an org^ is, 
first of all, to get the walls of the blood-vessels so small 
in the organ that nutrient liquids may pass into the 
blood (small intestines, and to some extent, stomach), 
or that impurities may be taken out (lungs, kidneys, 
etc). Further, the blood may be utilised for the 
manufacture of digestive juices (liver, pancreas, etc); 
or, in fact, some of the nutrients in it may be stored up 
temporarily, as in the case of glycogen in the liver. 

We can now explain the functions of the various 
nutrients in the animal body. 


X. PUNOTIONS OP POOD NUTRIBNTS IN 
ANIBIAL BODY. 

It is usual to regard the pij)tein (crude 
albuminoids), fats, and carbohydrates as tlTe chief 
nutrients in foods, but it will be necessary to refer 
to® the fibre and mineral matter in addition, as they 
play a not unimportant part in animal nutrition. 
Further^ the part played by water in dissolving the 
nutrient material, thus enabling it to be alJsorbcd into 
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the circulation and carried to every part of the body* 
cannot be overlooked. 

Oajrbo]iydrftte& — The carbohydrates of the food are 
apparently absorbed by the small intestines into the 
blood in the focm of sugar (dextrose). It is then 
carried to the liver, and the excess stored up as animal 
starch (glycogen) or converted into fat. The liver acts 
as a reserve for carbohydrate material. 

The carbohydrates may also be utilised for the 
production of energy aiul heat through the carbon* 
and hydrogen being oxidised in the blood. Modern 
research appears to indicate that carbohydrates may 
be of much greater importance as tissue-builders than 
has generally been supposed. 

To understand how heat is produced in the body 
by the carbohydrates^ one must remember that carbo- 
hydrates are composed of carbon, hydrogen, and 
oxygen, the last two elements always occurring in the 
proportion of two atoms of hydrogen to one of oxygen. 
The digestible carbohydrates, after finding their way 
into the blood, come in contact with the oxygen which 
is loosely held by the red blood corpu.scles. This oxygen 
then combines with (oxidises) the carb<jn and hydrogen 
to form carbon dioxide gas fCOj and water (H^O). 

“ Whenever chemical action takes place, heat is 
produced ” ; hence the very fact that the oxygjn in 
the blood combines chemically with the carbohydrates, 
means that l^t will be generated in the bixly and the 
body temperature thus maintained. 

Work increases respiration, more air is taken into 
the lungs and more oxygen into the blood ; hence ntbrc 
carbohydrates are oxidised, more heat is genera ted^ and 
the animal gets very hot and perspires freely. 

With regard to energy/* it has been found that 
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animals doing work require only a small amount of 
albuminoids, but a comparatively large amount of 
carbohydrates. It is therefore obvious that carbo- 
hydrates have the power of supplying energy to the 
animal body to meet the waste of energy that is going 
on during work. 

Fat may also be formed from carbohydrates when 
they are fgd in excess of the requirements for heat 
and energy. Kellner points out that if animals are 
fed with a ration poor in albuminoids and fat, but rich 
in carbohydrates, the animals increase in bod^’ fat 
at a rate which could not possibly have come from 
the albuminoids and fat in the food, therefore some of 
the fat must have been formed from the carbohydrates. 

The fat of milk may be derived from the carbo- 
hydrates, for Professor Jordan (Geneva Experimental 
Station, New York) had a cow fed for ninety-five days on 
hay with maize and ground oats, which had previously 
been deprived of most of the fat by naphtha. The cow 
gained in weight, and yielded 63 lbs. of fat in the milk. 
The food only contained 1 1 h lbs. fat, of which 57 lbs. was 
digested ; hence most of the remaining 57-3 lbs. fat 
must have been derived from the carbohy^l rates. 

Pat. — The fat in the food supplies heat, energ>\ and 
fat to the animal body. Although it is composed of the 
sanric three elements, it has a greater value as a heat 
producer than carbohydrates, owing to its containing 
a very small proportion of oxygen in is composition 
(molecule), and a comparatively large amount of carbon, 
'^his means that much more oxygen will be required 
to oxidise the carbon and hydrogen, r.^., more chemical 
action will take place, and as a result more heat be 
produced from a given weight of fat, than ^ould be the 
case from an equal weight of carbohydrates. 
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For complete oxidation of two molecules of carbo- 
hydrate (starch) as compared with two molecules of fat 
(stearin) the formula? given below will show how much 
oxygen would be required : — 

(Carbohydrates) — 
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It is now necessary to take into account that the 
fat molecule is over nine times as heavy as the starch 
molecule, and the simplest way will be to calculate 
what weight of ox)'gcn is required in each case to 
combine with (oxidise; i lb. of carboliydrate and fat 
respectively. Taking the atomic weights: carbon I2, 
hydrogen i, and oxygen \(\ we find that: — 

(а) 324 Ibs.^starch retjuirc 384 lbs. oxygen for complete oxidation. 

I lb lbs. 

.■?-4 

r lb. „ 1185 lbs, 

(б) 1780 lbs. stearin require 5216 lbs. oxygen for (omulcte 

[oxidation. 

' 

t ib. ,, ,, 

Hence, Iw dividing <(fj into -7/; we find that stearin 
(fat; is 2 4/2 times as valuable fr^r heat production 
as starch ^"carbohydrate;. This value, howcvci, varies 
with every different kind of fat, and it is usutil to 
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take the average figure that fat is 2*3 times as valuable 
as carbohydrates for this purpose. 

Fat, like carbohydrates, supplies “energy,” or the 
power of doing muscular work to the animal ; either 
internal, in digesting foods, maintaining the circulation 
of blood, etc. ; or external, for pulling loads, etc. This 
can be proved by limiting the albuminoids and carbo- 
hydrates in the ration and increasing the fat ; the 
‘animal is then able to do more work after the addition 
of fat has been made. 

The fat of food may also be stored as “ fat ” in the 
animal body, although the composition of the bo3y fat 
as well as the fat in milk becomes slightly changed 
in composition and properties from the fat of food. 
This is not so difficult to understand, seeing the fat 
is broken down in the body during digestion,^ and 
immediately after absorption built up again into animal 
fats. 

Albuminoids. — The albuminoids are tHc only food 
constituents that have the power of forming lean meat 
in the animal lx)dy, hence they are called “flesh- 
former.s,” They may also form the ligaments, tendons, 

* A few years ago fat was considered to be absorbed into the 
blood without change, but this theory could not explain why 
it ^as that the fats of tlie animal body and in milk differed 
considerably in proj>crties and composition from the fats of the 
food. The modern and more rational view i^ that the fats are 
split up by the digestive juices into fatty iiMs an^ glycerine. 
These fatty acids unite with the alkaline salts in the bile to form 
soluble soaps. The glycerine and soluble soaps are then absorbed 
ftito the circulation in the small intestines, and shortly after are 
reunited into anintal fats, provided they are in excess of the 
requirements in the body for heat and force. If not, the carbon 
is oxidii^d witli the oxygen in the blood to carbo« dioxide (COj), 
and becomes a source of heat and energy. 
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hair, horns, wool, feathers— in fact all those parts of 
the body containing nitrogen. Further, they are 
absolutely necessary to sustain life. 

None of the other nutrient constituents, except 
under certain circumstances the amides, have the 
power of supplying nitrogenous tissue to the body. 

The albuminoids, like the fat, are temporarily split 
up by ferments (enzymes) during digestion and absorp- 
tion into simpler bodies — albumoses, peptones, and 
finally, amino-acids — and these amino-acids arc again 
built up into animal albuminoids after or during 
absorption into the blootl. This accounts for the 
different character of albuminoids in the animal body 
as compared with those in the food from which they 
are derived. 

When the albuminoids in food are insufficient to meet 
the constant waste of nitrogenous tissue in the animal 
body, the deficiency must he supplied from the flesh 
which the animal has previou.sly stored up at the time 
it was receiving a liberal amount of albuminoids ; the 
animal then begins to lose flesh. Young animals 
require a more liberal allowance of albuminoids than 
older ones, inasmuch as they have to support the 
constant growth in the size of the body in addition 
to supplying the ordinary waste of tissue. 

Albuminoids may also supply heat and energy 
when the carbohytirates and fat arc not present in 
sufficient quantities. In this case, the Ccirbon and 
hydrogen arc oxidised in the same way as carbo- 
hydrates and fat. The nitrogen, however, is not 
oxidised in the body, but i.s excreted in the urine. 
The albuminoids may also be converted into fat ; hcncc 
we have .seen that the albuminoids have the unique 
property of forming nitrogcnou.s tissue (flesh) and 
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fat, in addition to supplying heat and energy to tjje 
animal body. 

In practice, however, it is important to economise 
the more expensive albuminoids as much as possible, 
by supplying a sufficient quantity of^the cheaper carbo- 
hydrates in the ration for heat, energy, and fat 
production, thus confining the albuminoids to the 
repair of waste nitrogenous tissue and the production 
*of lean meat, etc. Kellner states that carbohydrates 
are quite as effective in preventing protein waste as fat 

Amides. — The amides are soluble in water, and 
are mostly digestible. A good example of an Simide 
is asparagine, which is made up of the elements 
carbon, hydrogen, o.\}’gen, and nitrogen. Although 
asparagine contains nitrogen, it has no ptjwcr of adding 
to the nitrogenous tissue when fed to non-ruminants. 
With ruminants, it does appear in certain cases to 
have the power of economising the albuminoids. This 
peculiar power, according to Kellner, is no dMibt brought 
about by the action of bacteria in the alimentary canal, 
and may be accounted for in two ways : by the bacteria 
either — 

1. Converting in .some wa}' or othtr the amides 

into albuminoids ; or 

2. Attacking by preference the amides in the body, 

and thus de.stroying a smaller quantity of the 
albuminoids of food. 

It would therefore appear that ruminants’ receiving 
a ration poor in albuminoids but rich in amides ma)’ 
fltilise the amides either directly or indirectly to form 
flesh. 

Further, it appears that amides have no power of 
forming fat, although when oxidised in the .system 



.S8 THE STOCKFEEDER'S COMPANION 

tjiey have the power of giving heat and energy to 
the animal body, the nitrogen leaving the body in the 
urine in the form of urea. 

Crude Fibre. — This is sometimes called woody fibre, 
and is generally present to a large extent in what are 
called bulky fodders.” Ruminants have considerable 
powers of digesting fibre, due partly to the length of 
time the food remains in the system, as well as to the 
presence and activity of considerable numbers of 
bacteria in the alimentary canal, which attack the 
fibre, thus rendering a portion of it available for 
nutrition purposes. 

During the bacterial digestion of fibre, part of it 
escapes from the body in the form of gases, such as 
carbon dioxide gas (CO.^), marsh gas (CHJ, and 
hydrogen (Hg). These leave the body chiefly in the 
breath. Further, it appears that the energy derived 
from the digestible fibre is chiefly available in the form 
of heat, and' has \\tt\e value for \:)tuduct\on \iur\><3ses. 

The fibre in bulky foods requires a large amount 
of energy (or mastication and digestion, and it is not 
difficult to understand that the previous grinding of 
fibrous foods by machinery into a fine slate of division 
dimini.shes considerably the amount of energy required 
by the animal for ma.stication, and at the same time 
increa.scs its digestibility, inasmuch as it is more crusily 
attacked by the digestive agents. Warington p>ints 
out that the undigested part of the fibre is richer in 
carbon tfian the digc.sted. 

It may therefore be taken that the chief function of 
the digested fibre, apart from its bulk, is to produce 
heat. Non-ruminants have much smaller powers of 
digesting fibfous foods, but the horse, on account; of the 
large capacity of its intestines, digests it fairly well 
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The pig has only a very limited power of dealing with 
fibrous foods. 

Mineral Matter or Aeh. — Lime, magnesia, and 
phosphoric acid are important constituents of the 
bony skeleton of animals ; hence df the food given 
to animals is poor in bone-forming minerals, the 
supply is so small that the animal, in addition to 
being undersized, has bones which are diseased in 
some way •or other rickets in pigs;. Pregnant 

females also require more lime, etc., to supply this 
constituent for the bones of the feetus. According to 
Prof Henry, the animal skeleton ma\' act as a reserve 
storehouse for mineral matter, and, when the supply in 
food is below reejuirements, dole out lime, phosphates, 
etc, in order that the various functions of the body may 
be maintained, dairy cows may at times give more 
lime in the milk than is supplied in the food. 

Potash is found chiefly in the muscular tis.sues of 
the b(x\y, while soda is an important constituent of 
b\ood and the digestive juices. \n the stomach sodium 
chloride (common salt) is partly converted into hydro- 
chloric acid, which renders the gastric juice acid. 
Common salt (NaCl) has the power of dissolving some 
of the albuminoids ; it also improves fhc palatability 
of some foods, and increases the flow of digestive juices. 

According to Kclhicr, the chk>rine ^ as well as the 
soda of common salt is required for clair)* cows, bccau.se, 
if omitted altogether, the cows gradually become weaker 
and may ultimately collapse, but if chToride«of sodium 
or potash is added to the food, they quickly recover. 

Vitamins. — These arc accessor)' food substances 
which arc found to a greater or less extent in most 
natural foods. Generally speaking, the ordinary 

* Further rcsc«arch appears to show that iodine may play an 
important part in maintaining the health of animals. 
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methods of chemical analysis have failed to reveal 
tJieir presence, with the possible exception of a colour 
test for fat -soluble A vitamin,* Their presence is 
revealed by carefully regulated experiments to test 
their effect on liviing animals, rats, mice, guinea- 
pigs, and even farm animals, and in this way, at least 
four^ vitamins are recognised, viz . : — 

1, Fat - Soluble A Vitamiti. — This is found in 
association with animal fats ; but is apparei^tly absent, 
more or less, from oils obtained from oil seeds under 
present methods of oil extraction. Vitamin A can 
be stored in the animal body and pa.sscd on to the 
offspring. Capt. Golding points out that it can be 
destroyed by heating for say twenty-four hours at 
I20®F. in presence of air; but the .saponification of 
oil, in absence of air, does not destroy it. 

Vitamin A is found in the following food -stuffs, and 
may be grouped as follows : — 

(1) Rich', cod-liver oil, butter, and cream (made from 

milk of cows having ample pasture). 

(2) Fairly Rich : new milk, fish oil, fresh cabbages, 

lettuce, maize germ, fresh eggs, etc. 

(3) Present^Hn Small Quantity ; wheat (grain), maize 

(grain), soya beans, fresh carrots, and raw 

potatoes. 

* J. A. Drummond and A. F. Watson found that cod-liver 
oil dissolved in chloroform or carbon bisulphide, and shaken up 
with a drop of sulphuric acid, gives a violet-red coloration, and 
the intensity of the colour appears to var>' with the richness of the 
oil in vitamin A, />., the richer the oil in vitamin A, the morc^ 
intense the colour (analyst). 

* There is a tendency to divide fat-soluble vitamin A into two, 
viz. : — (i) Fat-soluble A which is essential to growth ; i^) Fat- 
soluble D (anti-i^ichitic) the absence of which in a diet gives rise 
to rachitic^ symptoms. With this division, there are five vitamins. 
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Vitamin A is supposed to be directly concerned in 
the development of the bone, etc., and its absence may 
be one cause of rickets. 

2 . Water-Soluble B Vitamiu, or the Antineuritic 
Vitamin, — This vitamin is soluble in water, but 
apparently not in fats. Unlike vitamin A, it is not 
capable of being stored up in the animal body, and a 
regular supply is nece.ssary. When vitamin B is not 
supplied in the food, one effect is, that the animal 
suffers from paralysis of the limbs {e.g., cramp in pigs). 
In fact, the disease known as bori-beri in eastern 
countries where polished rice formed the staple food 
3f the human population, was successfully treated by 
infusions of the rice husks that had been removed in 
:he polishing process. 

Vitamin B is found in the following food-stuflTs : — 

(1) Rich', dried yeast, extracted yeast, wheat germ, 

maize germ, green leguminous and cereal 
crops, fresh eggs. 

(2) Fairly Rich : wheat bran, peas (grain), soya beans. 

(3) Present in Sma/l Quantity : new milk, wheat 

(grain), maize (grain), fresh cabbages, carrots, 
lettuce, raw potatoes. 

Vitamin is not so easily destroyed by heat as 
vitamins A and C. 

3. Vitamin or Antiscorbutic Vitamin, — The 
ibsence of this vitamin in the food causes the disease 
ailed scurvy. It is easily destro)*cd by heating. It 
s found chiefly in succulent fruits (lemons, oranges, 

green vegetables, succulent roots (swedes, turnips, 
tohl-rabi), and new milk. 

4. Vitbmin is,— In the Amenean Journal of Science ^ Professor 
H. M. Evans and Mr K. Scott Hishop (University of California) 
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fed animals on artificial diets of “purified” proteins, fats, and 
carbohydrates, with the necessar>* salts, and adequate doses of 
vitamins A, B, and C. As the factors for grrowth and for 
resisting scurvy were present, young animals were successfully 
reared to maturity. But a large proportion were sterile, and 
practically all were ?>terile in the second generation. However, 
when fresh green leaves of lettuce * formed part of the ration, a 
comparative sudden restoration of fertility resulted. Further, 
the sterile condition did not arise, even when other vitamins 
were restricted to such an extent that growth w;js not normal. 
The experimenters conclude that natural green food-stuffs contafn 
a factor or substance, “vitamin E,” which prevents sterility arising 
from artificial diets. Sterility appears to be common in stock 
reared on artificial or preserved foods, and in menagerie animals 
fed on unaccustomed diets. 

Whether vitamin E is a new vitamin or a peculiar combination 
of vitamins A, li, and C, is a matter which must be accepted 
w'ith reserve, until much more experimental work has l>cen carried 
out on the subject. It wall be noted, however, that lettuce leaves 
contain vitamins A, B, and C. 

These mysterious somethings called vitamins’-' are 
apparently, formed by green plants, and it is from this 
source that farm animals receive their supply. In the 
case of fish. meal, cod-liver oW, etc., the vitamins have 
been derived from the sea (green) flora by fishes and, 
so far as vitamin A is concerned, siipplierl to farm 
animals in these well-known product.s. 

‘The discover}' of vitamins has thrown some light 
on the hitherto inexplicable superiority of certain 
feeding stuffs, etc,, — 

(1) Why new milk is the best food for calves. 

(2) Why ‘^bran and oats,” fi.sh meal, etc, grow 

young stock so well 

' Further research has shown that vitamin E is also present 
in wheat-germ oil, oats, maize, and lucerne. 

- Many of the foods claimed to be rich in vitamins are also 
rich in minerstls, and the good effects, in some cases, irfiiy he due 
to the minerals supplied. 
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(3) Why good grass or green forage crops generally 

are so excellent for milk production. 

(4) Why swedes are better for milk production than 

mangels. 

(5) Why green food or cod-liver ©il has an almost 

magical effect on ailing animals. 

(6) Why natural home-grown grains are often 

preferable to steamed and cooked artificial 
feeSing stuffs, or even kiln-dried grain. 

(7) Why expressed oil - cakes are preferable to 

chemically extracted oil - cakes ; especially 
when one remembers that certain fat of oil 
solvents remove the vitamins as well. It 
seems pretty obvious that the fat-soluble A 
would be removed in this way. 

(8) Why certain mares, cows, etc., do not settle down 

to breeding until they are turned out to grass. 

(9) Why the most succe.ssful breeders of farm live 

stock keep their breeding animali, as far as 
pu.ssible, under natural coiuiitii»ns. 

Water. — W’ater is indispensable in the animal body, 
for without water there can be no life, seeing that it 
is an essential constituent of the living matter (proto- 
plasm). All common foods ccaitain a certain amount of 
water, which a.ssists the animal in chewing the food. 
When the food is too dr\’, it is neces.sar)’ for the animal 
to drink water occasional!}^ to facililatij' absorption of 
the digested food into the blood, and the ejection of 
waste substances from the body. 

Water is a wonderful regulator of the body tempera- 
ture, because, when the body is abnormally hot, a large 
amount,of this heat is absorbed in converting the water 
into water- vapour. Tlie water-vapour then leaves the 
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body by the lung? in the process of respiration, as well as 
by perspiration through the pores of the skin. On the 
other hand, an animal drinking water at too low a tem- 
perature may chill the body so severely as to cause colic, 
etc This would ^pply more especiall}* to work horses. 

Bulky fodders and foods rich in albuminoids cause 
animals to drink considerable quantities of water, and 
as the water required depends on so many factors, it is 
wise to let the animal determine the c|uantity required 
for itself. It is generally safe to allow farm animals to 
drink water at atmospheric temperature. 

Kellner found that for each lOO lbs. of water drunk 
and supplied in the food to a stall-fed ox, 46*3 per cent, 
appeared in the solid excrement, 29- 2 jkt cent, in the 
urine, and 24-5 per cent, in the breath and perspiration. 

XL OOMPENSATINa NUTRIENT MATERIAL, ^ BTC. 

Nature has sujjplied the animal body with a wonder- 
ful power of meeting emergencies. It (»ftcn happen.s that 
an animal is not receiving sufficient food for immediate 
requirements. Well, htiw is this difficult)’ overcome bv 
the animal b'^jd)'? \\\: have already .seen that when 

animals are f:d in excess of requiremmits for keeping 
up the body heat and meeting the dtrmand for energy 
and*tissue waste, that the exce.ss is utilised for the forma- 
tion of fat and flesh. This cxce.ss nutrient material must 
be carried in a more or Ic.ss li(|uid state to the point 
where it is actually laid down as fat or flesh ; therefore, 
at any g'ivcn time, it is rca.sonabic to expect that there 
will be present in the animal body a certain, if not con- 
siderable. amount of this floating*’ nutrient material. 

* This metaphor haj> bet‘n taken from the com()ensating 
balance wheel of a watch, which adjusts itself automasirally to 
variations of temperature. 



COMPENSATING NUTRIENT MATERIAL 46 


During starvation it would appear. that the various;, 
functions of the body are maintained, and in order to 
do this the animal draws on the reserve which it has 
stored up, first on the “floating'^ nutrient material, 
then on the fat, and finally on the fleslf. 

Kellner has shown that when an animal is deprived 
of albuminoids in the ration, that nitrogen continues to 
appear in thj urine. The nitrogen excretion dimini.shes 
rapidly at first after nitrogen is withheld, due, it is 
believed, to the loss falling on the floating nitrogenous 
nutrient material in the first instance. It appears that 
energ)' may be stored up in the muscles, even minerals 
may be placed in reserve in the bone.s, and both drawn 
on when necessity arises. 

These wonderful compensating forces, or this power 
of storing reserves, explains why it is that a milking 
cow will continue for a time to yield average milk, even 
when the ration is insufficient ; but if carried beyond a 
certain |x>int, the cow will lose flesh, or, ill farming 
language, “ milk hcr.sclf thin.” 

Respiration. — The blood is continuall}' circulating 
through the lungs, and as it enters is of a dark colour, 
due to the carbon dioxide gas it ci»nti4ins. On its 
passage through the lungs by way of the \'crv fine 
blood- ve.sse Is (capillaries), it conics in contact with the 
air that has been drawn into the air cavities of the lungs. 
Here the blood takes up the oxygen in the air, and 
liberates the carbon dioxide gas duc^ to the red 
colouring matter (hemoglobin), having a much stronger 
affinity for oxygen than carl>on dioxide gas. The blood 
then changes to a bright scarlet colour and the carbon 
dioxide gas e.scapes from the lungs in the breath, along 
with coneidcrablc quantities of water- vapour. In this 
way the lungs arc continually ritkling the blocnl of this 
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Jnjurious product of oxidation. At the same time the 
blood is being charged with oxygen, which it carries 
round the body, giving it up wherever it is required to 
oxidise the food for the production of heat or work, etc. 

Excretion. — The chief impurities of the blood 
which are not removed by the lungs are urea, certain 
salts, and water. Urea is formed from the decomposi- 
tion of nitrogenous matter in the blood. ^ The carbon 
and hydrogen alone are oxidised to carbon dioxide and 
water respectively. The nitrogen, however, forms urea, 
and is removed by the kidneys as well as through the 
pores of the skin (perspiration). 

When the urine is collected, aiul the amount of 
nitrogen in it determined, one can tell by difference 
from the total fo(xi digested, the amount of albuminoids 
which have been stored in the bod>'. The difference 
between the compositions of food and solid excrement 
gives the amount digested by the animal. 

The various salts contained in the food which are 
not required b)' the body are got rid of in the 
urine, and. to .some extent in the perspiration. Stxla 
and potash are common ba.scs in these salts, because 
they are fai/'Iy abundant in the food given to farm 
animals, and produce salts which are easily di.ssolved. 

The undigested food is expelled from the btxly in 
the form of solid excrement. Seeing that the food 
canal of ruminants is from twenty to thirty times the 
length of theV>ody, while in hor.ses and pigs it is from 
ten to lifteen times, the food naturally remains in the 
alimentary canal some time before the undigested part 
is finally expelled. With pigs and horses this period 
may be about two days, while with ruminants four to 
six days may be requited. 
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XII. POODS AND FEEDING ’STUFFS. 

Feeding stuffs may be divided into those which are 
comparatively rich in one or more of the three most 
valued nutrients — viz., albuminoids,^ •fats, and carbo- 
hydrates (concentrates), and those feeding stuffs which 
are comparatively poor in the above - mentioned 
nutrients (bulky food.s). 

The former arc represented by the various oil- 
cakes, pulse grains (peas and beans), cereal grains 
(wheat, rye, barley, oats, maize, and rice), including 
by-products from flour mills, breweries, distilleries, 
etc. ; while the latter includes grass, clover hay, seeds 
and meadow hay, straw from cereals, rt)Dts, etc. Bulky 
fodders (hay and straw; arc very rich in fibre, while 
root crops arc generally low in this constituent. 

The concentrates may be subdivided into groups 
according to their richne.ss in one or more of the three 
most valued nutrients ; e.y;., oil-cakes, peas, beans, soya 
beans, etc., are all rich in albuminoids ; flax seed, 
cotton seed, sos a beans, and rape seed are rich in oil ; 
while wheat, barley, oats, maize, and rice are exceed- 
ingly rich in carboh\'dratcs. Very often ^\\c find that 
foods rich in oil arc also rich in albuminoids; 
linseed and decorticated cotton cakes. The undec<5rti* 
cated cotton cakes, brewers’ grains, etc., although 
fairly rich in albuminoids and oil, possess a consider- 
able percentage of fibre, which tlccrea.sys their value 
to some extent for fattening purposes. In tills mode 
of subdivision, interesting points are revealed with 
regard to the seeds from different natural orders of 

* As the protein in concentrates consists hugely of albu- 
uhnoids, the common lern\ ‘‘albuminoids'* will employed in 
dealing with concenlrales. 
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Soya Bean Cake (Soya Cake) 
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plants; leguminous seeds (pulse grains) arc rich 
in albuminoids and poor in oil. Cereal grains are 
exceedingly rich in carbohydrates. (See Table, pp. 
48-51.) 

With these general remarks we will now proceed to 
examine the various foods and feeding stuffs in greater 
detail. 


(a) Oonoentrates Rich in Oil.' 

Flax Seed, or Linseed. — This is the seed of the 
flax plant {Linu)n usitatissimum), and is grown chiefly 
in Canada, South America (River Plate), Ru.ssia, and 
India (Calcutta) for its seed, which is extremely rich 
in oil (37 per cent) and fairly rich in albuminoids 
(20 per cent). The composition, however, varies 
according to the climate in which it is produced ; 
warmer climates like India appear to produce seeds 
with a higher percentage of oil, while in colder climates 
(America) che oil content is somewhat less. Ru.ssian 
seed is apt to contain rape or other weed seeds. In 
Ireland the plant has been grown largely for its fibre, 
but it is the seed which most concerns us at present. 

Approxim/itely half a million terns of flax seed are 
imported into this country annually, primarily for the 
extr^action of linseed oil, which is used so largely for 
the manufacture of linoleum, and paint, for drenching 
cattle, or for feeding with chaff and meals to horses as a 
laxative. It hTrs also the effect of enabling horses, etc, 
to cast tfieir coats in late winter or spring much more 
readily. 

Linseed meal is produced by grinding flax .seed, 
and is a favourite food for young calves which are 
having a part of their milk ration substituted by meals. 
It has a composition rather similar to that of milk, 
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is veiy digestible, and is probably# the safest milk 
substitute that can be used for young calves. The 
seeds should be ground in such a way as to bruise the 
husk with the minimum amount of crushing of the 
kernel, otherwise oil will be lost * in the grinding. 
The bushel weight of good flax seed is 52 to 56 lbs. 

Oil Extraction. — The seed is first of all screened 
to remove ^impurities, and in many cases is led past 
powerful magnets,, which remove any pieces of metal 
that may have found their way into the seed. It is 
then ground to a meal with steel rollers, and conveyed 
to a receptacle or kettle, where it is heated to about 
160^ F. with steam. This makes the oil thinner and 
facilitates its extraction. The heated meal is admitted 
into a movable, bottomless iron box, which is slided 
forward and backward over a shallow rectangular mould, 
beneath which is placed a long piece of sacking which is 
a little wider than the cake. One forward and backward 
sweep of the box fills the mould with meal. A low 
pressure is applied to bring the meal together into the 
cake form, so that, after the ends of this narrow piece of 
sacking have been turned over the cake, it is completely 
surrounded and can be transferred to the »il press, where 
there are, as a rule, four tiers of cakes to each mould, 
so as to admit of one tier being filled and the other 
three being left in the press at varying stages of oil 
expression. 

For cakes with 8 per cent, of oil, it/takes^approxi- 
mately five minutes to fill a tier of cakes ready for 
pressing, then five minutes under low pressure and 
tfiirty minutes under high pressure (2 tons per square 
inch) will complete the oil extraction. The cakes 
are now taken out, their rough edges .trimmed by 
machinery, and after being cooled are ready for sale. 
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^ When 12 per ocnt oil is left in the cakes, the time 
under low pressure is extended and that under high 
pressure reduced. If, however, i6 per cent oil is 
required in the cake, the oil may be extracted entirely 
under low pressiire. A slightly lower temperature 
may also be employed in the kettle for the meal before 
expression. 

The cakes vai*)" slightly in weight, but wiJI run about 
190 cakes to the ton ; 12 lbs. each. 

Cotton Seed. — This is grown chiefly in the tropics 
— viz., Egypt, India (Bombay), United States, South 
America (Brazil), Salonica, etc.— and consists of the 
seed of the cotton plant (Gossypium). The seeds have a 
considerable amount of cotton attached, which is doubt- 
less intended by nature to aid their distribution by wind. 

It is usual for the cotton-grower, after collecting the 
seed, to send it to the ginning factory, where the cotton 
lint is removed. It is then found that the seed has a 
hard, browilish husk, with a whitish or greyish kernel 
which is exceedingly rich in oil. The percentage, 
however, varies according to the country of origin, 
Egyptian seed may contain about 24 per cent oil, 
while the oil rln American seed may be about 20 per 
cent, Bombay less still (17 per cent). 

The seeds also differ in external appearance ; 
Brazilian is probably the largest seed and can be obtained 
practically free from cotton lint Egyptian seed is com- 
paratively larg"e, with very little cotton lint adhering to 
the narrow end of the seed. Salonica seed is somewhat 
smaller, but some of the seeds arc covered with cotton 
lint, which prevents one seeing the colour of the husk. 
Bombay seed is a comparatively small seed, and the 
seeds are completely covered with cotton lint, with the 
result that they look like small balls of cotton. 
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In America, and to some extent in this countrj;, 
solvents such as naphtha, benzene, etc., are used to 
extract the oil Instead of pressure, with the result that 
a larger amount of oil is extracted In some cases 
both solvents and pressure may * be used. The 
residual cake contains a smaller percentage of oil, but 
a correspondingly higher percentage of albuminoids. 
Generally peaking, the |X)orer a cake is in oil, the 
harder it will be. 

The extracted oil is of a pale yellowish colour, and 
possesses a pleasant flavour. At present it is largely 
used for the manufacture of soap, lubricating oils* and 
in one or two cases as a cream substitute for calves. 
It differs from linseed oil in being a “ non-drying oil. 
During this process of oil extraction the leathery husk 
may be screened out, when the residue cake obtained 
is decorticated or ‘‘dehusked’* cotton cake, as in the 
case of American seed. The Bomba)' and often the 
Egyptian seed, arc not usually decorticated, hence the 
resulting cake residue is called undecorticated. 

The process of oil extraction is very similar to that 
employed for linseed, but the meal in the kettle requires 
to be heated to a higher temperature, tc^ facilitate the 
extraction of oil. Further, the hulls of cotton seeds 
are very hard and indigestible, consequently they rec|\iire 
a second grinding before the hulls arc .sufficiently fine 
for feeding j)urposes. This second grinding is done by 
a pair of very heavy millstones, placctf in a vertical 
position so as to concentrate the weight on a small part 
of the rim. These stones then revolve round a central 
pivot in a circular trough. The advantage of stones 
revolving horizontally and vertically at the same time 
is, that they grind as well as roll or crush the seed 

The cakes arc slightly heavier than linseed cakes, 
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^nd run about >6o to the ton with Eg>'ptian cakes 
containing 5 per cent oil, and 1 50 in liombay cakes 
containing 4^ per cent. oil. 

Soya Beans. — The leguminous plant called soya 
bean (^/rr/V/e ///s}*n/a) is largely grown in Manchuria, 
Northern China, Japan, America, etc., and produces 
seeds in p)ods about the size of an ordinary pea. The 
colour of these seeds is gcnerall}’ yellow. ^ They con- 
tain 16 to 20 per cent of oil, and on this account 
arc not largch' fed to stock withr>ut having a part of 
the oil e.xtractcd. If the pure seed is fed t(» stock, it 
should be mixed w ith food.s which are rich in carbo- 
hydrates, such as niaiz.c or other cereal grains, and 
only up to the extent of one quarter of tlic concentrates 
given. 

These seeds are also rich in albuminoids (36 per 
cent). The nutrients are ver)* digc.stible. 

Hemp Seed — This is a small 

whitish seed, very rich in oil (33 per cent.), moderately 
rich in albuminoids (16 per cent.), poor in carbohydrates 
(li per cent), and very k»\v in fibre (2 per cent). The 
nutrients are also very digestible. Fhc residue after 
the oil has bc^n exprcs.scd should onl}' be fed to cattle, 
and even then in small quantities at a tiine. 

&round-nut, or Pea -nut {Arachis hypogaui). — The 
ground-nut is grown largely in North America. It is 
also called earth-nut and monkey-nut. The plant is 
remarkable fdc the fact that after fertili.sation of the 
flower, tlic flower-stalk pu.shes the fruit into the ground, 
where it ripens. The fruit consists of a .sau.sagc-shapcd, 
straw-coloured husk or pod about an inch long, with 
two seeds or pea-nuts enclosed. These pea-nuts are 
rich in oil (41 per cent), and on this account are utilised 
as a source of oil. 
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Smiilower Seed i^Ilelianthns annuus). — The suiv 
flower seed is largely imported from Russia, and 
contains approximately 30 per cent, oil ; hence the oil 
is often extracted. The seed is sometimes fed to 
poultry. 

Rape Seed. — 'I'iiis is the seed from rape, and comes 
chiefly from Russia, Germany, Au.stria Ilutigar)% and 
Flast India^whcre it is grown on account (Tits richness 
in oil. 

The seed contains 35 to 45 per cent. oil. It i.s apt 
to contain mu.stard seed, which ma\' cause harm to live 
stock if present in (juantity. It may also contain 
considerable quantities of sand. 

The exprcs.sed <dl is used very largel}’ for lubricating 
machiner)', and the residual cake is rape cake. 

Kapok Seeds. — 'hhese seeds are obtained from 
a tropical plant called E> ivdcudfoyi anfractuosum, 
which is related to the cotton plant. It is largely 
grown in Java, Sumatra, and the Philipj)ine Islands, and 
to a .small extent in India, ('eylon, and Central America- 

The seeds contain 24 to 26 per cent, oil, 22 to 24 
per cent, albuminoids, and 20 to 22 per cent, fibre. 
They are pecu]iarl\ -shaped seeds, dark «i) colour, and 
approximately the size of vetches. The narrow end of 
the .seed is formed by a piece of hu>k being apparently 
.superimposed on the hii.^k which is adjacent to the 
kernel, forming a kind of blister, and this part of the 
husk can be casih’ removed without cxpcVing the kernel. 
The husk is thick, horny, and indigestible. 

Palm-nut Kernels arc also very rich in oil (49 per 
cent.), moderatch' rich in carboh)’dratcs (27 per cent.), 
with only a low percentage of albuminoids (S per cent.). 
The nutrients are very dige.stible. The rejyduc is called 
palm-nut cake. 
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* CkKXMi-nut Kemela — Very similar to palm-nut; 
residue forms cocoa-nut cake. 

(b) op-cakes— Low in Fibre. 

The oil-cakes are residues which arc obtained chiefl)* 
from the various oil seeds after they have been ground 
to a meal, cooked, and subjected to pressure or treat- 
ment by solvents in order to extract the mfijor part of 
the oil. The name of the cake is derived from the 
particular kind of seed used in its manufacture ; 
linsetd cake, cotton-seed cake, cocoa-nut cake, etc. 

These oil-cakes arc, from a feeding point of view, 
still ver}” rich in oil. In fact, speaking generally, those 
cakes with more than 12 per cent, of oil are apt to be 
too laxative for cattle if 4 lbs. per head per day is 
exceeded. Oil -cakes are at the same time very rich in 
albuminoids, and exceedingly valuable for blending 
with bulky s^odders (hay and straw), which arc generally 
poor in both oil and albuminoids, the effect being to 
raise the character of the whole diet. 

The quality generally depends on the countr}’ of 
origin of the geed, its purity, and the manner in which 
the oil has been extracted. Good oil -cakes should be 
madfe from sound seed that has been well screened to 
remove any sand. The cakes should be at least 95 per 
cent pure, and should not contain mure than 2 per 
cent sand. A\thc same time the cakes should be free 
from imjJurities that are injurious to stock. Further, it 
is most important that the cakes should be free from 
mouldiness, otherwise digestive troubles may ari^e 
when they are fed to stock. 

The manure made from animals fed on oil-cakes is 
very rich in nitrogen and other manurial constituents, 
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consequently in ascertaining the fuU value of thesa 
cakes, credit must be given for the manurial residue. 

These cakes arc ground down to a meal when 
requested by the purchaser, and receive the name of 
ground linseed cake, decorticated iotton-cakc meal 
(yellow meal), etc. 

The analyses given below arc average figures, but in 
practice cal^^s ma\- often l)c obtained giving a higher 
or a lower analysis. The words “ ab<jut " and “ approxi- 
mate ” are not written with every anal\’sis, as it is quite 
unnecessary when this is unrlerstood b\' the reader. 

Iiinfleed Oakes are grc\*ish brown in colour. Yhe 
three chief kinds on the market arc : English, American, 
and Russian. 

I'hc ‘‘filngli-sh” cakes cafi now be obtained from 
95 9 ^ pure, and with 8 to i6 per cent, of 

oil. Generally speaking, cake.s rich in oil are fairly 
soft in texture, while th<»sc low in oil are comparatively 
hard. Three t\'pical analyses would be : — 

(d) Oil, per cent. ; albuminoids, 28 per cent. 

(d) „ 1 2 26 

(r) ., 16 .. .. 24 „ 

“ American " cakes are jxior in oil (less than 8 per 
cent), and inclined to be hard. They are somev?hat 
richer in albuminoids than home-made cakes. 

The “Ru.s.sian” cakes are often rich in oil, and 
may contain 1 2 per cent, or more. At same time 
they arc liable to cemtain weed seeds and oflicr im- 
purities. 

Linseed cakes are akso fairly rich in carbohydrates 
(28 per cent.), and generally low in fibre (8 per cent.). 
Wh(»n the cake is ground into a meal it is called ‘‘ground 
linseed cake.” 
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It is probablv'the most digestible and most valuable 
of the oil-cakes for feeding purposes, seeing it can be 
fed to very young calves and lambs without danger. 

For fattening cattle it stands unrivalled in giving 
the desired “bloom** or “finish** and touch. It gives 
a slightly softer fet, which in cattle and sheep is an 
advantage ; with pigs, however, this is a disadvantage. 

When fed to dairy cattle it should (^nly form a 
small pro{X)rtion of the concentrated foods, otherwise 
the butter is soft and it very soon becomes rancid. 

The laxative effect of linseed cake makes it especially 
valuable for blending with foods of the oppositivc 
tendency. It is probably the most expensive concen- 
trate per “food unit” fsee also p. 137;. 

A good sample of linseed cake should possess the 
following characters: — 

(a) Nice fre.sh greyish brown colour; free from 
mouldiness externally or any musty smell. 

(/>) When crushed between the teeth, it .should be 
free from grittiness or an}' bitter flavour. 

(i ) The 'surface and freshly broken edge of the cake 
.should be examined to sec if the “ husks ” or 
“hulls” of any foreign seeds are visible, 
polygonum, corncockle, or spurre}\ 

(d) When ground linseed cake is made into a gruel 
with I gallon boiling water to 2 Ib.s, meal, 
it should swell up into a thick jelly. If oil 
has been extracted with .sfdvenls, the meal may 
not swell up into a jelly at all. 

Decorticated Cotton Cake is bright }'ello\v in colour. 
It is usually made from American cotton .seed, and 
has the hulls removed before the oil is extracted from 
the kernel ; hence the cake has only traces of “ hulls ” 
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present, and is called “ decorticated " (/lehuskcd) cotton 
cake. The removal of the black hulls gives the cake* 
the nice yellow colour of the kernel. 

This cake is exceedingly rich in albuminoids (41 per 
cent). The oil may vary from 7 to *14 per cent., but 
8 jxir cent, is the most usual. It is moderately rich 
in carbohydrates (26 per cent.) and low in fibre (8 
per cent.). 

• Occasionally hard lumps or ‘‘knots” arc found in 
the cakes, especially tho.se low in oil. due to the meal 
collecting into balls while it is being steamed in the 
kettle; the subsequent pressur<' makes them int(» s^all 
hard balls or “ knots." Such cakes should be avoided. 
When the cake is ground into a meal, the so-called 
“yellow meal” is obtained. 

This cake is far too rich in albuminoids to be fed 
alone, and should geiicrally be bkuidcfl with other 
concentrates whicli are poor in «)il and albuminoids, but 
exceptionally rich in carbohydrates such* as maize, 
barley meal, etc. It can be u.sed for fattening buliock.s 
up to 4 Ib.s, per head per day, as part of the concentrate 
ration, or for dairy cows, seeing it improves the firm- 
ness and keeping (]ualitics of the butter, ^although the 
butler may be slightly pale in colour. 

It should be fed very carefully, if at all, to yemng 
cattle or pigs, as it may form into balls in the stomach 
and cause harm. 

The manure resulting from the feeding of this cake 
is very valuable (see pp. 142 to 144). 

When purchasing decorticated cotton cakes, one 
sHbuld generally avoid cakes with only 5 to 6 per cent, 
oil (usual 8 to 10 per cent.), as well as those which 
contain large amounts of fibre, say 16 to 20 per cent, 
(usual, 8 per cent.). 
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Ground-nut 9r Barth-nut Oakes are rather coarse 
in texture and greyish brown in colour, coming about 
halfway between the colour of Egyptian cotton cake 
and that of linseed cake. The cake has a pleasant 
taste, and stock l?ke it. 

The whole nut (pod and seeds) may be ground 
up and made into cakes, when one gets “ undecorti- 
cated ground-nut cake,” but the cake used in this 
country is usually made from the seeds or nuts after 
the pod has been removed, and is called ‘decorticated 
ground-nut cake.” 

The “decorticated ” cake is vcr\' rich in albuminoids, 
as the following analysis .‘^hows : — Albuminoids, 46 per 
cent; oil, 10 per cent.; carbohydrates, 23 per cent; 
fibre, 5 per cent. The composition is very similar 
to that of decorticated cotton cake, but slightly more 
digestible, and ma\’ be used in the same way and in 
the same proportions. 

Soya £ean Cake. — This cake is greyi.sh coloured, 
with a taste very- much like pea meal, and is exception- 
ally rich in albuminoids {43 per cent.). At the same 
time it contains 6 per cent of oil, 2S per cent, of carbo- 
hydrates, anc^ 4 per cent, fibre. 

It is very palatable and digestible, and stuck like it. 
Thd cake is so rich in albuminoids that it is scarcely 
suitable or wise to feed it as the only concentrate, and 
is much better mixed with foods very rich in carbr>- 
hydrates, ^.^.,Ycreal grains. It is used in lamb foods, 
for dai/y cows and fattening bullocks, and gives a 
good quality of flesh. There is no bad effect on dairy 
produce when it is fed to milking cows. It may be fed 
with other concentrates to the extent of 4 lbs. per head 
per day to dairy cows or fattening cattle. 

Para Rubber Seed Oake. — Para rubber seeds arc 
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•now available in considerable quantii>% and are being 
manufactured into cakes for feeding purposes. These 
cakes are light brown in colour and very friable, no 
doubt due to their richness in oil. Its composition, 
according to Auld, is as fjllows: — Albuminoids, 2984 
per cent.; oil, 2011 per cent.; car Ixjhyd rates, 3308 
per cent. ; fibre, 315 per cent 

Its digestibility was determined by Auld at Wye 
College with sheej), when all the nutrients showed over 
90 per cent, digestibility : — Albuminoids, 90- 1 per cent. ; 
carbohydrates, 95 3 per cent.; oil, 97*2 per cent; and 
fibre apparently all digested ; hence this cake hSs a 
very high digestibility. 

Blaize Germ Cake. — Has a light grey colour, with 
the flavour (jf rnai/.e. I'he germ is removed from maize 
by the roller-mill process in the same way as is 
done at flour-mills. The germ being rich in oil and 
other nutrient.s, is prized as a food for stock. For 
convenience it is pressed into cakes. 

The cakes, which arc ver\' digestible, contain : 
albuminoids, 21 per cent.; oil, 9 per cent.; carbo- 
hydrates, .44 per cent. ; fibre, 9 per cent. 

This is an e.\('ellent food for dairy co^vs, and may 
form a half to two-thirds of the concentrated part of 
ration. 

Sesame Cake. — Manufactured from seeds of the 
.sesame plant. It contains 40 per cent, albuminoids, 1 2 per 
cent, oil, 20 per cent, carbohydrates, an^ 7 per cent, 
fibre. The albuminoids and oil are largely digestible, 
but only about half the car boh\*d rates and one-third of 
the fibre. 
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(c) 011-cfikes— Fairly High la Fibre. 

Ooooa-nut Cake. — Ha.s a uniform brown colour with 
the cocoa-nut smell. 

The composition .shows: albuminoids, 22 percent; 
oil, 10 per cent ; carbohydrate.s, 36 per cent ; and Jibre^ 

I S per cent These cakes do not keep very well as the 
oil soon becomes rancid, producing acidity. 

It is rather high in fibre, but the fibre appears to 
be fairly digestible and blends well with pulse and 
cereal grains. 

The cake i.s very suitable for butter and milk 
production, and can be used to replace root.s, like palm- 
kernel cake (.see below ). 

Coprah Cake. — This is practically the .same thing 
as the cocoa-nut cake above, but is made from the 
dried kernels of the cocoa-nut, called, in commerce, 
“coprah.’ The coprah is chiefi)- ex|)<jrted from the 
islands of 'South Pacific to this country, primarily for 
the oil it contaiiLS. 

Palm-kernel or Palm-nut Cake. — Is a light grey 

colour w'ith .small dark specks in it, due to the palm 
kernel having a brown and fibrous outer part w'hile the 
remaining part is white. W hen the nuts arc ground 
up ''and pres-sed, it gives the cake a speckled appearance. 
It has a similar smell to that of cocoa-nut. 

The cakes contain 17 per cent, albuminoids, 10 per 
cent oil, 36 ^er cent carbohydrates, and 22 per cent 
fibre. 

These cakes do not keep very w'ell, as the oil is apt 
to go rancid. When fresh, they are a splendid food ’for 
all cla.sses of stock, and fairly digestible. Phe cake has 
a laxative effect, and on this account is a useful substitute 
for roots when they arc scarce. Dairy cows like it, and 
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*it gives a firm and good flavoured butter, but should 
not constitute more than half the ration (4 lbs.). 

Bean or pea meal goes well with it, and this com- 
bination is very suitable for pig-feeding, seeing that it 
gives a firm bacon. Being high in fft)re, concentrates 
blended with it should be low in this constituent, and 
not too rich in oil. 

Rape Oa^es. — Generally dark brown in colour, made 
up in thick, flat, circular cakes. Thc\' arc often yellowish 
on the outer surface, due to the presence of mustard 
seed which has found its way into the rape seed ; such 
cakes have a biting taste. In fact, the cake.s generally 
are not attractive to stock. 

The composition is good : albuminoids, 32 per 
cent. ; oil, 10 per cent. ; carbohydrates, 29 per cent. ; 
fibre, II per cent. 

These cake.s are apt to contain considerable 
quantities of sand, and do not keep too well. 

When fed to dair}' cattle they are suppos*ed to give 
a hard butter, but may give it a turnipy flavour. 
Probably their greatest use is for including in com- 
pound cakes, as the undesirable flavour can be overcome 
by spices, etc. 

Undecorticated Cotton Cakes vary from dull brown 
in colour (Bombay) to the yellowish colour (Egyptian). 
These include the hulls as well as the kernels of the 
cotton seeds, hence the name. The hulls are black, 
difficult to digest, and can be readily scefi in the cake 
with the naked eye, hence the cake has a coarser 
appearance altogether than the undecorticatcd cotton 
cake. The black hulls have an astringent action, which 
may be an advantage when these cakes are fed along 
with immature roots, etc., which tend to scopjr animals. 

The cakes also vary in appearance, according to the 

E 
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amount of cotton lint that is left on the seed after 
ginning, and a few years ago feeders generally were 
afraid to give cakes containing a large amount of this 
cotton lint to their stock. Experience has now shown 
that these fears heed not be entertained so long as 
the cakes are fed with ordinary caution. 

The “ Egyptian cotton cake ” contains very little 
cotton lint, and is \^ellowish in colour, with the dark 
brown husks intersj)erscd throughout the cake. It 
contains 5 to 6 per cent, oil, 22 per cent albuminoids, 
34 per cent, carbohydrates, while the percentage of 
fibre is as high as 20 per cent. It is a most useful 
concentrate for fattening cattle, especially in the earlier 
stages, and may be given up to 6 lbs. per head per day. 
For milking cows, it gives a pale but firm butter. 
Sheep being fattened on roots do well with it up to 
I lb. per head per day, but it .should be fed carefully 
and only in very small quantities to young stock, as 
it is rather difficult to digest, seeing that only three- 
quarters of the albuminoids, half of the carbohydrates, 
and one-eighth of the fibre are digestible. 

The Bombay cotton cake differs from the Egyptian 
in its distinctly woolly appearance, caused by the 
cotton lint adhering to the seed after ginning. It is 
not” quite so rich in albuminoids (19 |x:r cent.) or oil 
(4 to 5 per cent.), and has in addition a very 
“astringent” action. This is particularly valuable 
when cattle a* sheep are receiving immature roots in 
the autumn, or young gras.s in the spring, as this cake 
counteracts the tendency to scour, h'our to 6 lb.s, per 
day is generally .sufficient for a two-year-old bullock, 
and J lb., as part of the ration, for a “ teg ” or “ hogg.” 

When purchasing undecorticated cotton cakes, one 
should avoid to a large extent those which are very 
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hard and show excessive coarseness* of the husk. It 
is also a good plan to “nut” the cakes a few days 
before they are fed, as they absorb moisture and 
become very much softer. Nails, if present, are often 
detected in this manner before tlie cattle get an 
opportunity of swallowing them. 

Kapok Oakes. — These cakes are obtained after the 
seeds have, been ground, pressed, and made into cakes 
in the usual way. 

The cake contains about 26 per cent, albuminoids, 
6 per cent, fat, 20 per cent, carbohydrates, wijh 28 
per cent, fibre. The high percentage of fibre is due 
to the seeds having very thick, hard hulls. The fat is 
nearly all digestible, three-quarters of the albuminoids, 
only half the carbohydrates, and one-fifth of the fibre. 

Sunflower Cake. — This cake is not much used in 
this country, although on the European continent it is 
fed to dairy cattle. It has a fairly good composition, 
excepting it is high in fibre, as will be seen below ; 
albuminoids, 19 per cent.; oil, /i per cent.; carbo- 
hydrates, 30 per cent. ; fibre, 30 per cent. 

It is considered to counteract to a large extent the 
tallowy flavour of the fat of bullocks and siaeep. 

Hemp Cake. — Residue from hemp seeds aftej* oil 
extraction. The extraction of oil is often made at a 
high temperature, which .sometimes causes the cakes 
to be burnt. They may also be acid in character, and 
this means that they should be very fereful^ fed to 
cattle, and not at all to horses and sheep. 

^ The cakes contain: albuminoids, 31 per cent; oil, 
10 per cent.; carbohydrates, 18 per cent; fibre, 20 
per cent. 

As this cake is poor in carbohydrates, high in fibre, 
and not very digestible, it should be fed in combination 
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with easily digestible foods» rich in carbohydrates, such 
as maize. 


(d) Oompound Oakes. 

Thousands of' tons of cakes which have been 
compounded or mixed from various sources are fed to 
farm live stock each year. 

Frequently some material, such as ground cotton 
cakes, rape cakes, cocoa-nut cakes, etc., are taken as 
a basis, and along with this may be blended ground 
cereal grains, rice meal, bran, dried grains, etc., till the 
desired composition is obtained. 

The mixed food is made palatable and appetising 
by the addition cT condimcntal foods or spices, sucli as 
fenugreek, aniseed, etc., and sweetened with locust-bean 
meal or treacle. In this way, foods like rape cake, 
which would not otherwise be eaten by stock, arc 
readily devoured when compounded with other food.s. 

Considerable care is required in purchasing com- 
pound cakes, as they furnish a ready means of getting 
rid of musty,' faulty, or inferior cakes, warehouse sweep- 
ings, etc. 


(e) Leguminous Seeds. 

The chief leguminous seeds or pulse grains which 
are grown in this country arc beans, peas, and tares. 
They are all fairly rich in albuminoids (beans contain- 
ing 25 per cen^ and peas 23 per cent.), but are very 
poor in oil (i| per cent.). In carbohydrates, peas have 
54 per cent, and beans 48 per cent. Fibre is low 
(6 to 7 per cent.). The following foreign leguminous 
seeds deserve special mention : — 

‘'Indian Pea or Gram’’ about 

the same size as a field pea, dull greyish coloured, and 
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peculiarly shaped. It has the following composition : 
albuminoids, i8 per cent; fat, 4 per cent; and carbo- 
hydrates, 58 per cent This pea is becoming increas- 
ingly popular for blending with other foods which are 
rather low in nutrient constituents. 

Java Beans {Phaseolus luuatus) should be very care- 
fully fed to stock, because, when mixed with the digestive 
juices, prussic acid may be generated, which is a deadly 
‘poison. The same thing applies to gorse seeds. 

Leguminous seeds, and especially beans, are apt 
to produce flatulency (wind on the stomach, etc.), if 
fed carelessly to animals; on this account they should 
not exceed, say, a quarter of the concentrates fed. 
They should be well ground and mixed with bran and 
chop to make a bulky feed. 

To the feeder these foods are highly nutritious, and 
arc particularly useful for mixing with bulky rations as 
well as concentrates which are rich in oil. For horses 
doing severe work, beans and peas supply them with 
wonderful staying power and mu.scular encrg)\ 

(f) Cereal Grains. 

These include wheat, barley, oats, ry^ maize. They 
arc only moderately rich in albuminoids (10 to 12 per 
cent.), but very rich in carbohydrates, since maiz(?, rye, 
and wheat contain 70 per cent.; barley, 67 per cent, 
and oats, 57 per cent The carbohydrates arc present 
largely in the form of starch. 

Maize and oats arc comparatively rich in oil, and on 
this account are rather “heating” foods when fed to 
animals. All the rest are poor in oil (2 per cent). 
The fibre is very low (2 per cent.), except in oats 
(10 per cent.) and barley (5 per cent). 

Rice, dari, and millet may also be included in this 
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group; the first two can be taken as approximately 
equal to maize in composition, except that they are 
slightly poorer in oil (rice. 4 per cent. ; clari, 3^ per 
cent), while millet is abemt equal to oats. 

To the feeder tnc cereal grains are almost indispens- 
able for mixing with foods rich in oil and albuminoids 
and poor in carbohydrates (oil-cakes). With oil-cakes 
high in fibre, maize should generally be used. Oats 
are specially u.seful for all classes of stock, including 
calves. Cereal grains may form a very large proportion 
of the concentrated food in the ration for cattle, when 
rapid fattening is not reejuired. For pigs the>’ arc 
sufficient by themselves for fattening purposes. 

(g) Miscellaneous Seeds. 

Acoms. — The fruits of the oak tree (Quercus) are 
shed on the grc»und in autumn, when they may cau.se 
acorn poisoning in cattle. Some varieties of oak are 
said to yield more {xnsonous acorns than others. 
The symptoms of acorn poisoning are : — “ Progressive 
wasting, loss of appetite, diarrhcea, eyes sunken, sore 
places inside of mouth, in fact animal has a peculiarly 
haggard appearance. The temperature does not rise 
above normal, and is often below the normal tempera- 
ture,’' See Board of Agriculture leaflet, No. 13. 

Pigs rcli.sh the acorns, and with a plentiful supply 
soon put on flesh. The flesh, however, is apt to be soft 
and the fat oily. 

The fresh acorns contain about 2i per cent, 
albuminoids, 2 per cent, fat, and 35 per cent, carbo- 
hydrates. When dried, the amount of each constituent 
runs up to very nearly double in each case. The 
nutrients are very digestible. 

Buckwheat i^Fagopymm esadentum ), — Isa triangular 
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seed with a fibrous coat. It is fairly rjch in albuminoids 
(ii per cent.) and carbohydrates (55 per cent), but 
poor in oil (2^ per cent) and high in fibre (15 per cent). 
Used chiefly for poultry. 

(/r) Wheat By-producte. 

In the production of “wheat flour” the wheat grain 
is divided during the milling process as follows: — 
{a) flour ; (d) fine middlings, or seconds ; (r) coarse 
middlings, thirds, or sharps; (//) bran. The last three 
are called “ milling offals.” 

In order to understand milling offals bettei^, one 
should know something of the structure of the wheat 
grain in section. The two diagrams divide the grain 



into three parts, viz. : (i) seed coat; (2) aleurone layer, 
in which is concentrated, to a large extent, the gltiten ; 
(3) the kernel, which is a mass of cells containing starch. 
Roughly speaking, the coarser parts of the seed coat 
with part of the aleurone layer aiyl some starch 
cells adhering, form the bran. That part of the 
kernel which is ground sufficiently fine gives the flour, 
and everything between the flour and the bran con- 
.stitutes the middlings. 

ISillliig Process. — British wheats may be divided 
into red wheats and white wheats, according to the 
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colour of the grajn. The former are generally harder, 
and yield a flour with a greater “ strength or gluten- 
content than the latter ; but the white wheats, and 
to a smaller extent the red wheats, excel all foreign 
wheats in giving* a lovely white flour. In exception- 
ally hot seasons British red wheats may jx>ssess the 
requisite hardness and strength, but usually it is 
necessary to blend them with foreign wheats to supply 
these two characteristics to the flour. The advantages 
of so doing arc that the harder wheats help the softer 
wheats to grind better, and the resulting flour gives 
a larger number of loaves per sack. 

The Hereford Flour Mills were recently usin^ the 
following blend, consisting of Indian wheat, lo per cent ; 
Russian, 20 per cent ; Manitoba, 20 per cent. ; English 
(red and white), 50 per cent This blend would 
give about 96 loavc.s '(juartern; t(^ the sack, while 
average English flour would probabK' not yield more 
than 90. 

The blended wheat is often waslu‘d and afterwards 
dried before' it passes on to the series of n)!ier-mills, 
consisting of about five in number. The fir.st roller- 
mill gives a cpar.se “break,” the .second somewhat finer, 
while the last gives a very fine “ break.” All through 
the process the kernel is being separatetl from the bran 
and lighter portions of the grain by screening and 
currents of air. 

Up to the .‘^ccond or ev(?n third breaks, the broken 
pieces of kernel, called “semolina,” are kept .separate 
from the rest and used for making the finest flour, as a 
whiter flour is obtained from the semolina. 

The flour is .separated from the middling.^ and bran 
by ** silks,” gauzes, and .screens. Flour being the finest, 
passes througdi the finc.st silks; while the bran, being 
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'coarsest, stops on the screens, the ijiiddlings coming 
between in coarseness. At an early stage the 
“ semolina ” and germ are separated by sieves or 
gauzes, the latter remaining on twenty wires to the 
inch, while the former goes through^ In “standard” 
flour the germ was added to the flour. It is usual, 
however, to include the germ with the coarse middlings 
{shar/>s). 

In the roller-mill process 65 to 75 per cent, of 
dressed wheat appears as flour, about 14 to 20 per cent, 
as bran, and 5 per cent, as middlings. The flour would 
be graded during the process into extra superfine, 
30 per cent.; superfine, 45 per cent; and fine, 25 per 
cent. Flour contains about 10 per cent, albuminoids, 
75 per cent, carbohydrates, and i per cent. fat. 

Pine Middlings (Sci Ofids ). — These con.sist of the finest 
portion of the milling offals, and contain albuminoids, 
15 per cent,; oil, 3^. per cent.; carbohydrates, 62 per 
cent. ; and fibre, 5 per cent. These have a rather “binding” 
tendency when fed to animals, and are useful for feeding 
with laxative foods. Ground linseed cake (la.xative) and 
fine middlings (binding) when blended together make a 
splendid calf meal. 

Coarse Middlings {Sharps or 'I'/iinfs ). — These come 
between bran and fine middlings in fineness, passing 
through .screens with say eleven wires to the inch, and 
remaining on twenty to twent}'-two to the inch. The\' 
contain the very fine bran and any floi^r adhering to 
same, i)lus the germ. Their composition would Be about 
I j>er cent, richer in oil, and 5 per cent poorer in carbo- 
hydrates, than fine middling.s. 

Bran. — Hran is the outer .skin of the wheat, and often 
extends as deep as the aleuronc layer, carrying with it 
a certain amount of flour. It is the coarsest part of the 
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milJing offals, aryl is retained on a screen with eleverf 
wires to the inch. Oftentimes it is separated into 
broad bran (over six wires per inch), and fine bran 
(under six and over eleven wires) ; the former command- 
ing 20S. to 30s.' per ton more than the latter The 
coarse is generally used for horses and the fine for 
cattle. 

Bran is a favourite food for all classes of live stock. 
Being bulky, it is useful for mixing with highly concen- 
trated foods to open them up. When made into a mash 
with hot water, and fed to live stock, it has a laxative 
tendency. 

It contains 14 per cent, albuminoids, 4 per cent, 
oil, 56 per cent carbohydrates, and 9 per cent, fibre. 
The ash is rich in phosphates, but .somewhat poor in 
lime. 


(/) Barley By-products. 

Brewe.'s and distillers utilise various cereal grains 
for the production of alcoholic drinks — beer, ale, 
etc. — on account of the ease with which the starch in 
these grains becomes converted into sugar by fermenta- 
tion, and finally into alcohol. In the Later .stages of 
fermentation yeast is employed. Barley, however, is 
the grain most largely used for this purpo.se. 

Good malting barley .should be a pale clear straw 
colour, free from any discoloration by weathering in 
the field or Jtieating in the stack. The awn.s should 
not have been broken off too clo.se to the kernel. The 
grains should be uniform in .size, with finely wrinkled 
husks, well fed, and the kernel free from flintiness ; in 
fact, when cut across, the kernel .should be white and 
starchy. 

Malting of Barley. — The barley, after being steeped 
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ih water at about 55 '‘F. for two to thr^ days, is spread 
out on the floor of a weJJ-ventilated room in a layer 
12 to 14 ins. thick. The enzymes in the grains begin 
to convert the starch into sugar in order to support the 
growth of the germ, oxygen is absorbed, carbon dioxide 
gas and heat evolved. The grain needs to be stirred 
periodically in order to aerate and cool it After a 
few days it is sprinkled with water. In about fourteen 
^ ddys the sprouts have grown about | in. long, and are 
ready for kiln drying. It has now arrived at the malt 
stage. 

Kiln Drying. — The sprouted grain is removed fo a 
kiln where the temperature can be regulated at will, 
and is gradually heated up to a temperature of 170'' F. 
The sprouts arc thereby killed and this heating process 
also gives the characteristic flavour, etc., to the malt. 

The object of the malting is to remove most of the 
albuminoids from the grain as they interfere with 
the brewing process. These are mainly concentrated 
in the sprout, and can now be removed by screening, 
leaving behind the pure malt, which amounts to about 
75 per cent, of the weight of barley taken. 

Malt Coombs or Cummins. — Cummins aje the sprouts 
which arc removed by screening, and amount to about 
4 per cent, of the original weight of barley. They 
contain about 23 per cent, albuminoids, 2 per cent oil, 
44 per cent carbohydrates, and 12A per cent, fibre. 

Cummins are an excellent food for milk^ows, and give 
to other foods a peculiar flavour and aroma, which makes 
them attractive to stock. They should be carefully fed 
to*breeding stock, and kept in a dry room, or they may 
become mouldy. The sweepings from the drying kilns 
arc called “kiln dust.” 

Brewers’ Grains. — The pure malt is pfaced in the 
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huge tuns and .made into a mash with hot water, to 
encourage the formation of sugar from the starch. In 
this way the sugar is dissolved out and removed in 
the sugary liquid called “wort/’ which is further 
fermented with ‘yeast into beer, etc. The grains left 
behind in the mash tuns arc removed and go under the 
name of “ wet brewers’ grains.” 

The “wet grains” may be carted away at once and 
used for cows in milk. If fed too freely, they are con-, 
sidered to have a prejudicial effect on the quality of 
the milk. They should be most carefully fed if they 
have become acid or mouldy. 

The “dried grains” are wet grains with the bulk of 
the water evaporated off by heat (/.r., desiccated) in order 
to make them keep. The drying reduces them to about 
one-quarter the weight of the wet grains, d'hey can be 
fed to all clas.ses of stock u[) to 6 or S lbs. per head per 
day as part of the concentrated diet, and supply a bulky 
food whidi opens up very rich foods such as decorticated 
cotton cakes, etc. Sometimes they are made into a 
mash for dairy cows. Their composition is as follows : 
— Albuminoids, 19 per cent.; oil, 5! per cent.; carbo- 
hydrate.s, 45^per cent. ; fibre, 19 per cent. 

Distillery Grains. — I'hcse arc very similar to brewers’ 
grclins, except that other cereal grains besides barley 
may be used, such as wheat, maize, oats, rice, etc., in 
order to supply the starch. The process of fermentation 
is not carried on quite .so far, hence distillers’ grains 
have a somewhat higher feeding value than brewers’ 
grains. According to Dr Voelcker the oil and albumin- 
oids may each be a.s much as 4 per cent, richer, and the 
carbohydrates and fibre resf>ectively 4 per cent, poorer, 
than in brewers’ grain.s. 
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(J) Oat By-producta. 

In the manufacture of oatmeal, the oats are kiln- 
dried before they are ground This enables the meal 
to separate better from the hulls, v\ 4 iich are subse- 
quently screened off. The short silky hairs found on 
the thin end of the kernel are also separated and 
collected, giving what is called “oat dust.” In this 
way about 6o to 65 per cent, of the weight of the 
oats taken appears as oatmeal, and 20 to 25 per cent, 
as offal. I'his shrinkage is largely a result of kiln- 
drying whereby a certain amount c;f nn>isture is lC)st. 
Probably three-quarters of the offal consists of oat 
hulls. 

Oatmeal contains 7 to S per cent, oil, ii to 15 per 
cent albuminoids, 60 per cent, carbohydrates, and 3 per 
cent fibre. It is a splendid food for human beings, and 
that grown in the Edinburgh district appears to be 
peculiarly suitable for this purpo.se. • 

For cattle it forms a very useful constituent of the 
concentrated part of the ration, especially when catiic 
arc being fattened. Sometimes the oatmeal is made 
into a dough with hot water, moulded by the hands 
into balls, then fed to cattle in this ball form, say, 
4 to 6 lbs. per head per day. Phis method answers 
where cattle are being fed off t»n grass-land. 

Horses are fond of it, but it is only advisable to 
feed oatmeal when horses arc doing hard ^^ork. 

Oat Husks. — The.se husks have adhering t <5 them 
a certain amount of oatmeal, which gives them a 
proTiuunced smell of the meal. They are high in 
fibre (30 per cent.), poor in albuminoids (3 per cent.) 
and oil (i per cent.), but are very useful for opening 
up or separating highly concentrated foods* as well as 
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giving the whoje feed a very attractive smell. Thfe 
hulls are not very easily digested by stock. 

Oat Dust — Oat dust contains about 13 per cent 
albuminoids, 5 per cent oil, 50 per ce/)t carbohydrates, 
and 18 per cent fibre. It is important for feeding 
purposes because it has an astringent or binding 
effect on the bowels of the animal, consequently it 
may be included with other foods which are rather 
too laxative, and for this purpose ina)' be used up 
to one-quarter of the concentrates in the ration. 

(k) By-products from Maize. 

The chief by-products from maize which are being 
used for feeding purposes in this country at the present 
time are maize germ mcai, gluten meal, and gluten feed. 

Maize Germ Meal. — The maize is ground by the 
roller-mill process, after which the germ is removed 
and collected. The germ meal is rich in oil (10 to 12 
per cent.)' and carbohydrates (60 per cent.), and fairly 
rich in albuminoids (12 [jer cent.). It is very digestible, 
and suitable' for dairy cenvs up to 6 lbs. per head per 
day. 

Gluten ,M®al and Gluten Feed. — When maize 
starch is required, it is removed by careful washing 
from maize, which has been previously ground down 
to a meal. The residue cfmsi.sts of the germ, and, in 
fact, everything except the starch. It is divided into 
two grades, qhiefly according to its richness or poor- 
ness ifi fibre. Those low in fibre (2 per cent.) arc 
called gluten meal, while those containing a larger 
proportion of fibre (6 per cent.) are called gluten feed 

The gluten meal is also richer in albuminoids (38 per 
cent.) and oil (4 per cent.), but poorer in carbo- 
hydrates (45 per cent.) than gluten feed, which contains 
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Albuminoids 26 per cent, oil 3 per fent., and carbo- 
hydrates 53 per cent 

These foods have proved themselves to be veiy 
suitable for dairy cows in the south-west of Scotland, 
(See Mr Robb’s Report, Glasgow and West of Scotland 
Agricultural College.) 

Flaked Maize. — Ihis term is applied to maize 
which has been cleaned, crushed, cooked, rolled into 
, “'flakes,” and dried. By so doing the bulk is consider- 
ably increased, and the palatability is improved ; but 
it is very questionable if the cooking increases the 
digestibility, seeing that the oil and carbohydrates* are 
practically all digestible in the uncooked maize. 

Flaked maiz.e is now being .sold under the names of 
“ Kositos ” and “ Uveco.” 

Maize Bran is the outer portion of the .seed, and 
a similar product is being .sold under the name of 
“ Homco.” 


(/) By-products ft*om Rice. 

Rice meal is a by-product from rice mills, where 
the rice is being prepared for human consumption. It 
is rich in oil (12 per cent.) and carbohyd^rates (50 per 
cent), moderately rich in albuminoids (i 2 per cent), 
and contains about S per cent, of fibre. Sometimes 
rice hulls, which consist of hard, indigc.stible fibrous 
material, may find their way into the meal. It does 
not keep at all well, as the oil quickly decomposes. 

It may be used for all classes of stock as ^art of 
the concentrated food, more especially with those foods 
wifich arc rich in albuminoids and poor in oil. 
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Apple Pomaoe, or the residue after the juice has bwn 
expressed from apples in ci^Jer making, is fairly rich in 
carbohydrates, 

7 he *'ttc^h re>{i/iic, ' according to Wold* contains on 
an average: water, 75 per cent.; albuminoids, t6 per 
cent. ; carbohydrates, 17-5 per cent. ; fat, 12 per cent; 
and fibre, 4 9 per cent. Half the albuminoids and fat, 
two-thirds of the carbuht drates, and rather less than 
half the fibre are digestible. 

The ‘dried residue,” on an average, contains ; water, 
IS percent; albuminoids, 5 A per cent; carbohydrates, 
49 per cent ; fat,^ 3J per cent. ; and fibre, 21 per cent 
The digestibility bears about the same proportion for 
the different nutrients in each case as those in the fresh 
residue. It appears that ccuisidcrable (juan titles of apple 
mast are sent t<j cake manufiicturers, where it is no 
doubt blended with other foods in the manufacture of 
compound cakes. In Germany it is .sometimes made 
into jam. 

Spent Hops. — Spent hops are fairly rich in nutrients, 
containing, according to Wolff, about 16 per cent 
albuminoids, 6 per cent fat,’ 40 5 per cent, carbo- 
hydrates, and 21 per cent, fibre. Half the carbo- 
hydrates, two-thirds of the fat, one-third of the 
albuminoids, and very nearly one-seventh of the fibre 
are digestible. 

Dried Yeajst. — Dried yeast and extracted yeast arc 
being used in feeding rations, largely because they are 
rich in water-soluble B vitamin (see p. 41). At the 
same time these residues arc very rich in albuminoids 
(49 per cent.) and carbohydrates (30 per cent.). It has 
^ Ether extract. 
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very narrow albuminoid ratio (i : Q-6) and a starch 
value approximately equal to that of rape cake and 
soya-bean cake (sec p. 48). It may be used for all 
classes of farm live stock. 

Fish Meal. — Fish meal consists of tHe residues of fish, 
such as heads, and other unnecessary parts after they 
have been heated with super-heated steam to extract 
the greater part of the fat, dried, ground down, and 
finally sifted to remove the coarser parts. It is 
exceedingly rich in albuminoids (50 to 60 per cent), 
oil may be as high as 6 per cent., and in addition there 
will be about 3 per cent common salt and 16 per ^ent 
of phosphate of lime. 

Fish meal made from herrings appears to be fairly 
rich in fat-soluble A vitamin, while that from white fish 
appears to be much less valuable in this respect. 

Fish meal may be used for feeding farm live stock, 
provided it has been made from fresh, sound fish, has 
a low oil content, and is used with discretion t otherwise 
it may taint the flesh of those animals which arc used 
for human consumption. In such cases, it is advisable 
to di.scontinue its use for at least two weeks before the 
end of the fattening perioil. 

The amounts recommended arc as follows : cattle 
(1000 lbs. live weight), 2 lbs. per head per day ; sheep, ^^^th 
to Jth lb. per lOO lbs. live weight ; pigs, | to J lb. per 
head according to weight ; poultr}', a maximum of 
c oer cent, for chicks and 10 per cent, for |idult fowls. 


(/i) Oondimental Foods. 

Fenugreek. — This is a leguminous plant 
which produces seeds with an aromatic odour. The 
commercial fenugreek meal is made by grinding the 
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seeds down to a^eal and removing the husk, bran, an& 
coarser portions out of it It is used as a spice or 
condiment, and for this purpose is sprinkled on 
unattractive or inferior foods such as hay, chopped 
straw, and bulk/ fodders generally. It can be bought 
at approximately 20s. per cwt. 

For spicing inferior hay i cwt. may be added to 
lo t(»ns of hay. 

Locust Beans {Cemtopuii silitjua), — The valuable 
part of the locust bean plant, or carob tree, for feeding 
purposes is the thick |X)d, which has a vcr>' sweet taste 
and agreeable smell. It grows in the Mediterranean 
district. The pods arc carefully shaken off the tree 
while still unripe, and sun-dried. 'I'his ri[Kms the pod 
and cau.ses it to darken in colour. I'he seeds in the pod 
are very hard, hence it is usual vxirnci tliern, and 
retain the pods chiefly for stock-feeding^ />ur/>o.ses. The 
following is the composition : 6 per cent nibuminoids, 
per cent. 70 per cent, carlxdiydrates, and 6 f)er 
cent, fibre. I'he carbohydrates are all digestible. 

The locdst beans may be obtained on the market 
as : — 


(i; AV///, broken down to a[)pn.)ximately Iialf- 
inch in length. 

(2; Coarstly ground nuiil — about size of peas. l‘hc 
above arc both very suitable for lamb food.s, etc. 

(3 .) Medium ground meal — fine for horsc.s. 

, Finely ground meal — u.scd chiefly for spicc.s. 

Aniseed {Pimpmella anisum), — An umbelliferous 
plant, valuable for its an^matic fruits. It is u.scd ‘for 
.spicing foods, and thus making them attractive to 
animals. 

Gentian. — The root of the gentian plant {Gentiana 
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hied) is first dried and then ground into a powder. It 
is a most valuable stomach tonic 

Oottaadar.-^The fruit of the owiander plant (Chrf- 
andrum saHvuvC) is used as an aromatic stimulant as 
well as a spice for inferior foods. 

CMnger. — Commercial ginger is the rhizome the 
ginger plant {Zingdrer officinal). Rhizomes are dug up 
and plunged in boiling water for a few minutes, and 
dried in the sun (black ginger) ; or, if the outer skin is 
scraped till white after washing, it is called white ginger. 
When mixed with foods in the powdered form it helps to 
remove the gases which may accumulate in the stonuidi 
or intestines. 

Oane Sugar Molaaa eH. — This is the by-product 
obtained after the extraction of sugar from the sugar-cane 
and has a thick, black appearance, with a sweetish taste. 
It contains about 30 per cent of cane sugar, and 30 per 
cent of other sugars. It does not appear to have the 
same laxative eflect as beet molasses, whidf contains 
50 per cent more salts than are found in cane sugar 
molassea The molasses are used very largely for 
mixing with inferior or unpalatable foods in order to 
give them an agreeable flavour. Further, k is used for 
conditioning animals, and provides at the same time 
a useful laxative and appetiser. It should not be fed 
too fi^y to breeding animals, as it is believed by some 
to cause sterility. 

Beet Sugar Molaeeea. — ^The molasses obtained from 
beet sugar factories is somewhat bitter, an<f veiy 
lax^ve. It contains a large amount of st^[ar (45 per 
cent), which is present chiefly as cane sugar. Furthtf , 
it contains, about 13 per cent of various salts. Beet 
molasses by itself is not suitable for finding to fiurm 
animals, on aoommt of its ridmess in alkaline salts, 
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chiefly potash ; . but if combined with, say, sphagnum 
moss, the latter neutralises and corrects to a large extent 
any harmful effects on animals which the beet molasses 
may possess. 

Makbar. — Hfops, after being used by the brewer, are 
taken, cleaned, mixed with cane sugar molasses and 
wheat meal. Hops are appetisers, and promote 
digestion. At the same time they form the absorbent 
for molasses. 

Composition: — Oil, 205 per cent.; protein, 837 
percent. ; carbohydrates, 60-07 per cent. ; minerals, 6-26 
per cent. 

Molastella. — The absorbent in this case is tapioca 
meal. It is mixed with cane .sugar molasses, giving a 
brownish coloured meal, and is made at the Tapioca 
Flour Mills in Java, from which place over 12,000 tons 
a year is sold. 

Composition: — Oil, 0-30 per cent. ; protein, i-oo per 
cent; caiVbohyd rates, 7235 per cent.; fibre, 5- 15 per 
cent. ; ash, 6-9 per cent. 

Soya Treacle Cake. — The basis in this case is 
soya bean after all but 2 per cent, of oil has been 
expressed, 4:hen cane sugar molasses is added. The 
meal i.s previously cooked by a special process. 

Composition : — Protein, 40 per cent. ; oil, 2 per 
cent. ; carbohydrates, 32 per cent. 

Molascuit. — The absorbent for mola.sses in this case 
is the pith or finer parts of the sugar cane which remain 
after the sugar has been extracted. This is blended 
with the cane sugar molasses. The amount fed is 
i lb. to 5 lbs. according to age and kind of animal^ and 
has approximately the following analysis : — 

Protein, i-88 per cent.; oil, 083 per cent.; carbo- 
hydrates, 66-88 per cent. ; fibre, 6-76 per cent. 





FODDER CROPS 85 

Molaflsine.—This, like molasruit, is •made by adding 
canc sugar molasses to an absorbent (sphagnum moss), 
and has approximately the following composition : — 

Protein, 6- 30 per cent, (only one-fifth r)f this consists 
of albuminoids) ; oil, i per cent. ; carbohydrates, 46 per 
cent, (three-quarters of this is cane sugar) ; fibre, 6 per 
cent. ; ash, 8 per cent. 

Dried ajiple pomace is sometimes used as an 
.absorbent for molasses. 


(o) Fodder Crops. 

Clover ha\- is tlu: ridu‘>t f<»ddcrcrop in albuminoids, 
containing 13 per cent. It ab'o contains 2 1 per cent, 
fat, 37 per cent carbf.»liydrates, and 25 per cent, fibre; 
while meadow ha\' ('‘•ntain> lo per cent, albuminoid.s, 
2}, ])er cent, fat, .\2 ptT ca-nl. carbohydr<it(‘.'^, and 26 per 
cent. fii)rc. 

The “cereal ’ straws wheat, r\'e, harle\’.*and oats) 
are pf»or in albumin.' ads t i" 4 per ctmt. and oil , i to 
2 pt'r cent . 'J'hey are moderate!}' rich in carboh\'drates 
133 to 3S per cent. . but the>e con>i>t largely of various 
celluloses. are. however, ver\’ high •in fibre , 37 

to 44 per cent. , and in winter-.^ow^ cereals tlie fibre 

ina\' lx* so high that, according to Kellner. 80 per cent, 
of the digestible nutrients <>f lhe'>e cereal straws would 
be retjuired to furni.sh .‘sufficient energy for mastication, 
digestion, etc. 

Oat straw and I):irle\' straw are eqiMlly rich in 
albuminoids ^3] per cent. , whilst wheat and r\'e 

straw contain 3 per cent. hdbre is higlicst in rye 

(44 per cent.' and lowest in oat straw' (37 j)er cent.;. 
The younger th(' straw is at cutting-time, the richer it 
is in albuminoids, and the lower it is in fibre ; while 
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straw which is allowed to become dead ripe is vcr>' 
poor in albuminoids and very hij^h in fibre. 

The chaff (barren glumes) has a slightly higher 
nutritive value than the straw. 

Leguminous straw.s arc very much richer in nutri- 
ents than cereal straws. Pea straw is slightly richer 
in albuminoids (9 |x.'r cent) than bean (8 per cent), 
and in carbohydrates 34 per cent, as against 31 per 
cent in bean straw. 

Pea, bean, and vetch straws have all “ a binding 
tendency,” and require feeding in conjunction with 
some laxative food The stems arc rather coarse, 
but horses appear to relish them. The chaff (empty 
pods) ha.s about the .same nutritive value a.s 
clov'er hay. 

To the feeder the fodder crops suj;ply a bulky and 
fibrous food which opens up the concentrated foods, 
and by so doing allows the digestive juices to do their 
work more effectively. The term “ bulky ” means that 
a much larger weight of food is required to yield a 
given weight of nutrients than is the ca.se with concen- 
trated foods. 


(p) Green or Forage Crops. 

Common examples of forage crops are Lucerne, 
clover, vetches, pasture gra.ss, rape, cabbages, swede and 
turnip tops. The.se contain a large prop(jrtion of water 
varjdn^ from *76 per cent, in lucerne, 80 per cent in 
pasture grass, and up to 88 per cent, in the ca.se of 
turnip top.s. 

Lucerne is richest in protein (4^ per cent.) ; followed 
by clover and vetches, 3J per cent. ; pasture grass, 
3 per cent ; rape, 2J per cent ; cabbages, 2^ per cent. ; 
while turnip tops arc poorest (2 per cent.). 
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The oil is less than i per cent iq all cases, while 
the carbohydrates and fibre are both less than lo per 
cent. 

The nutrients are considered to have a slightly 
less value in these green foods than those in cereal 
grains. 

Green foods generally have a cooling and laxative 
effect on stock, although the leguminous crops are 
less |)otent in this direction than the other crops. 

(q) Root Crops. 

Potatoes, sugar beet, carrots, mangels, swedes, and 
turnips constitute what are called ‘'root crops.” 

Potatoes and sugar beet cemtain about 75 percent, 
water ; carrots, 87 per cent. ; maiigels, 88 per cent . ; 
swedes, 89 jjer cent, ; and turnips, 90 per cent. ; hence 
they are all vei*}' succulent foods. Large roots contain 
a larger pro{>ortion of water than smaller one.^. Liberal 
nitrogenous manuring also increases the proportion of 
water in roots. 

They are all very [K)or in protein (less than 
2 per cent.) and oil (| })cr cent.). Potatcics arc fairly 
rich in carbohydrates (21 per cent), which is mostly 
prc.sent as starch ; and sugar beet has 20 per cemt, 
largely in the fi)rm of sugar ; while the remainder have 
less than 10 per cent. In carrots, mangels, swedes, 
and turnips the carbohydrates arc present lar|^cly as 
sugar, which is casil)* digestible. The fibre is at the 
same time low. Pota.sh and .soda predominate in the 
mineral matter, but it is rather poor in lime and 
phosphoric acid. 

These root crops are bulky foods, hence thc\' are 
fed more liberal^’ to ruminants. 
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The chief characteristics of root crops to the feeder 
are that they supply a bulky and very succulent food, 
which has a cooling and laxative effect on farm 
animals, hence root crops are of immense importance in 
counteracting the costive tendency of straw crops and 
some of the concentrated foods. 

Ash OonstituentB in Feeding Stuffs. 

The ash constituents are usually present in sufficient 
quantity for the formation of bone and muscle. Those 
of most concern are phosphoric acid, lime, potash, and 
soda. 

Oil-cakes and bran are comparatively rich in “ phos- 
phoric acid," while meadow hay is poor. 

Leguminous straws — viz., bean, pea, vetch, clover 
hay — as well as leafy produce generally {e,g,^ cabbages 
and turnip tops, etc), are all comparatively rich in 
“lime," while cereal grains (especially maize and rice) 
and potatoes are poor in thi.s constituent If the 
drinking-water 'is hard, this may supply to some extent 
the deficiency in the food. 

Roots, meadow and clover hay, leguminous straws, 
and oil-cakes are comparatively rich in “ potash," while 
cereal grains are rather poor. 

Many foods contain insufficient soda for the require- 
ments of the animal body, and this is best supplied in 
the form of rock salt, so that the animal may regulate 
the quantity at will. Common salt should not be given 
to pigs or poultry, especially with sharps, which are 
slightly acid, otherwise some of them may suffer and 
even die from salt-poisoning. 
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Xm VARIATION IN OOMPOSTTldN OF PLANTS. 

The chief causes which are responsible for variation 
in the composition of plants are : (i) climate; (2) variety; 
(3) manuring ; (4) stage of ripeness* when harvested ; 
(5) weather conditions during harvesting and storage. 

OUmate. — It is well known that Canadian and 
Russian wheats are richer in gluten and poorer in 
carbohydrates (starch) than British wheats due to the 
shorter grow'ing season and hotter climate in Canada 
and Russia than in Britain. 

Flax seed grown on the Kuropcan continent is 
richer in oil than that grown in Ireland. 

Grieg and Hendrick (Aberdeen) found with refer- 
ence to oat straw that it varied in different counties, 

Mora)'shire straws were richer in albuminoids and 
lower in fibre than those under trial in Ross and 
Cromarty. In the former case the straw of Potato 
oat averaged 4 43 |X!r cent, alburn inoidi? and 40-45 
per cent, fibre, wliiie in the latter case the figures 
were 2-81 per cent, and 47-12 per cent, respectively. 
The explanation being that, in the cold, damp season of 
1903, the straws of Potat(.» oat as well Storm King 
were favourably affected in the fine dry climate of 
Morayshire, but unfavourably affected in the mdister 
climate of Ross and Cromarty. 

Variety. — Red wheats have, generally speaking, 
greater strength,” are richer in gluten, than white 
wheats. At the same time they are corrcsjfondingly 
poorer in carbohydrates (starch). 

* With oats the proportion of husk varies with the 
variety. The husk of thin-“ skinned ” oats (Sandy 
Newmarket, Potato, etc.) would not generally exceed 
25 per cent., while thick skinned ” varieties (Storm King 
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aiad Tartar King), may go well over 30 per cent of 
husk. 

Grieg and Hendrick^s experiments^ showed that 
the composition of the “dry” oat kernel varied in 
different varieties* Potato oat gave an avers^e 
analysis in three counties of 9* 30 per cent oil and 15*5 
per cent, albuminoids, while Storm King was poorer 
in oil (5*88 per cent.) but richer in albuminoids (16*51 
per cent). 

Straws from different varieties of oats in the same 
experiments also varied in com|x>sition. A striking 
point* brought out was that straw from Storm King 
in Ross and Cromarty was lowest in fibre (44 per cent), 
as against 47-12 per cent, in such a favourite oat straw 
as the Potato. 

Manuring. — The size of the crop is vciy much 
increased by liberal manuring, owing to larger amounts 
of mineral matter and nitrogen being taken up in solution 
from the soil. The crop grows rank and sapp)*, conse- 
quently the nitrogenous matter is largely present in the 
form of amides. ' Hcav}^ nitrogenous manuring would 
tend to increase considerabl}' the proportion of water and 
probably douljle the protein in the plant, while phos- 
phatic and potassic manures would tend to increase the 
proportion of carbohydrates, and, by causing the plant to 
mature earlier, the proportion of albuminoid nitrogen. 

Small mangels may contain 2 to 3 per cent le.ss 
water than large mangels, and the carbohydrates be 
increased by the same amount ; hence, ton for ton, 
small roots have a greater feeding value than large ones. 
This does not mean a small crop is better than a lar^c 
one, but simply emphasises the fact that in a 30 or 
40 ton crop (per acre) it is better to have the roots 
^ Report^ 1905, Aberdeen College. 
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of medium rather than of very largf^ size; hence it is 
i;^cncrally wise to leave the plants fairly close together 
at singling time. 

In Ireland, it appears from a Report of the Depart- 
ment of Agriculture that “complete” mixtures^ of 
artificials increased the bushel weight of oats. 

At Garforth (1899 and 1900), Herbert Hunter 
carried out experiments to test the effect of various 
^lrtificial manures on the composition and quality of 
barley. The report shows that a nitrogenous manure 
alone, or even with pho.sphatic manure in addition, 
adversely affected the quality, which was only impfoved 
when '' complete mixtures were used. A nitrogenous 
manure in incomplete mixtures appeared to increase the 
percentage of nitrogen in the grain, but when applied in 
conjunction with phosphates and potash, the proportion 
was hardly affected. 

A phosphatic manure improved the yield of barley 
grain considerably, but had little effect on the proportion 
of phosphates in it The potash manure did not 
influence the yield of grain greatly, but it increased the 
proportion of potash in the grain. The “complete** 
mixture gave the lowest percentage of^nitrogen, and 
the highest percentage of potash. 

Stage of Ripeness when Harvested. — This applies 
more especially to seeds and meadow hay and straw 
crops generally, as well as to roots. An example taken 
from Warington’s Chemistry of the indicate the 

general effect on hay and, to some extent, straw crops. 

The grass on 14th May was quite young; on 9th 
Jflne it was in full flower; while on 26th June it was 
dead ripe. The table shows that as the plant matures^ 

* A ** complete mixture ” of artificials refers to those artificial 
manures which supply Nitrogen, Phosphates, and Potash. 
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the proportion of, nitrogenous matter and ash con- 
stituents diminishes, while the proportion of carbo- 
hydrates and fibre increases. At the same time the 
amides are Jargel}’ converted into albuminoids. Young 
grass is richer in albuminoids and poorer in fibre than 
older grass. When both bulk and digestibility are 
taken into account, hay crops should be cut as soon 
as the majority of the plants arc in full bloom, because 
after this point has been reached, the grasses become 
hard and brittle, due to the increased formation of 
fibre, and passage of nutrients into seed ; consequently 
they are less digestible. 

Tafi/f shtnving Variation of Composition of Meadou^ Hay. 


Dat« 

Nitrogoiious Matli^r. 



! 


of 

Cuttiiij:. 

Aibumi- 

□oids. 

! 
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j lijMirjit#*-! 
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9 th June 
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• 

jx r CMit. 
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9-4 
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i 

p<’r 

6-2 

07 ■ 
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2-7 

p»-r cf-iit. 
40-8 
i 43*2 
43-3 

] iK'r rpiit. 

' 2 3-0 
: 34*9 

; 

15-3 

8-0 

7-3 


Weather Conditions during Harvesting and 
Storage. — If much rain falls while the grass is being 
made into hay, the grass may begin to ferment and 
turn yellow in the swath. This fermentation would 
cause some splitting up or decomposition of the 
nutrients, with evolution of carbon dioxide gas, hence 
food material would be lost. At the same time 
the rain-water would dissolve a certain amount of tfte 
soluble constituents out, especially the .soluble carbo- 
hydrates and to a smaller extent the nitrogenous 
matter and fat, as will be seen in the following table. 
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JBffict of Ratn on Red Cl(yver Hay {Bltesler^s Anaiysis). 
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weeks, 4i ins. 160 , I 2 -I j 

32-2 1*6 ' 30-9 
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rainfall . . j • j 


Tn the “healing of hay” the hay turns a bright 
yellow or brownisli colour, and, if continued much 
further, ultimately black. Simultaneou.sly a coitsidcr- 
able amount of heat i.s generated. 

When hay is .stacked too soon, the heat generated may be so 
intense as to cau.se it to ignite (fire). Firing, however, does not 
take place until a few weeks have expired, as the heat has to 
drive off the surplus moisture before ignition will lake place. 

The drier the hay is made before stacking, the less 
will it heat. The more imperfect the diTing procc.ss 
the more it will heal ; hence, the prc.sence of a certain 
amount of moisture encourages thc.se fermentative 
changc.s, or the “heating” proce.s.s. Waringtun points 
out that the soluble carbohydrates suffer most, the 
albuminoids at the same time being converted into 
amide.s, while the digestibility of the fibre is irnproted. 


XIV. PERMANENT GRASS AND FORAGE CROPS. 

The importance of a regular supply of gfeen food 
on farms where live stock arc kept from early spring 
to late in the autumn, can hardly be overestimated. 
Green food appears to be the natural food for milk, 
consequently a special attempt should be made to have 
a supply in the early spring for lambing ewes and 



94 


THE STOCKFEEDER^S COMPANION 


milking cows, hi counties where the pastures are 
apt to fail in tlie hot summer months, forage or soiling 
crops have to be grown to tide over tin's dry period. 
This was more often the case in the days when 
seed mixtures containing rye grass and clover only were 
used for seeding down land to permanent pastures. 
Now, however, this difficulty can be largely overcome, 
if a suitable mixture of seeds is selected. The following 
hints will no doubt be found useful. 

Permanent Pasture. 

The ideal pasture i.s one which has a close turf and 
gives a regular and abundant supply of nutritious 
herbage throughout the growing season of the )'ear. 
In order to secure such a pa.sturc, it is necessary to 
include pasture plants which grow early in the year and 
those which grow' late ; plants of bt)th tufted (top 
grasses) and creeping (bottom grasses) habits; tho.se 
with deep tap roots as well as tho.se with shallow root.s. 
Further, it is important to include only tho.se plants 
w'hich are adapted to the particular .soil and climate. 
A not unusual w'ay of making up a pasture mixture at 
the present time is to include a small quantity of the 
seed* of almost every gra.ss and clover which has any 
feeding value at all. This system has some advantages 
but many disadvantages, inasmuch a.s it is expensive, 
and a numbec of second-rate pasture plants are 
introduced which produce only scanty feed for .stock. 

With the object of securing a good pasture mixture 
of maximum productivity on the mo.st economical 
lines, the writer examined the herbage of a large 
number of the best pastures in the Border district of 
Scotland, and several counties in England, at various 
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‘seasons of the year. This enabled hkn to eliminate a 
number of pasture plants from the mixture which were 
often included, and include only those plants which 
were actually doing their duty in suj^plying abundant, 
succulent herbage for farm live stock. 

The seeds mixture ultimately arrived at was as 
follows : — 

Ib. pflracre. 

Italian rye grass 
Perennial rye grass 
Cocksfoot 

Timothy .... 

Meadow fescue 
Meadow foxtail 

Kough-stalked meadow grass . 

Giant hybrid cow clover or Montgomery red 
Red clover (perennial) 

Wild while clover 
nirdsfoot trefoil 

Burnet ..... 

Yarrow ..... 

Total seeds per acre 



This mixture excels most other mixtures, inasmuch 
as it contains grasses and clovers along with a small 
proportion of special drought-rcsisting phants, suefi as 
burnct and yarrow. In fact, it is a modification 
of the Elliot mixture, but in the opinion of the writer 
and many practical farmers who have se«n them grow- 
ing side by side, is much more suitable on fand up 
to 800 ft. elevation. In Herefordshire (1913), when 
pastures sown with local mixtures of seeds were quite 
burnt up with the hot, dry summer, those sown with a 
mixture .similar to the above continued to give succulent 
feed for the stock. 
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In Roxburg^hfihire, very" similar mixtures are giving 
excellent results between 300 and 800 feet above sea- 
level, as at Charterhouse, Kelso, and Oxnam Neuk, 
Jedburgh. 

When purchasing seeds for pasture mixtures it is 
most important to have a guarantee of the purity, 
germination, and bushel weight of the seeds. 

Preparation of Soil — The soil should be freed from 
weeds and well cultivated, so as to secure a good surface 
tilth. Unless the land is in “good heart,” it should 
receive a dressing of slag (5 cwt.) and kainit (2 cwt.) 
in autumn to strengthen the clovers. This treatment 
has enabled many farmers to grow clover succc.ssfully on 
land which was considered U) be “ clover-sick.” 

Sowing Seeds. — The seeds are generall}’ .sown with 
a cereal crop, or with rape. Generally speaking it is 
advisable to divide the seeds into two parts, and sow 
one part in a direction at right angles to the other 
part, so as to ensure a m(ire uniform distribution of 
seeds and a' better turf. 

After Management. — The land should be rolled 
both in autumn and sj)ring if there is a rlangcr of its 
being too Iqo.se. If the grass is cut for ha)’ the first 
year, the plants should not be allowed to ripen before 
cufeing, otherwise the plants will suffer. Thistles, if 
present, should be cut in the late summer as soon as the 
flowering heads have formed. Docks should be pulled 
up, when possible, immediately after heavy rain. 

It is not advisable to graze a young pasture 
constantly with the same kind of stock, as it scarcely 
gives .some of the plants a chance to spread and fill up 
the bottom. An occasional short rest (.)f .say two wx^eks 
gives plants like white clover an opportunity of spread- 
ing. On the other hand, a pasture should be sufficiently 
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Heavily stocked to prevent its becoming rough. Hard 
grazing is much better than the other extreme. An 
application of compost (lime and earth) is always effective 
in sweetening the herbage and strengthening the clovers. 

Timothy Meadowa 

The value of timothy hay for horses is probably 
not so widely appreciated as it should be. In the 
• first place, the seed is comparatively cheap, and the 
graiss flowers a fortnight or three weeks later than 
Italian rye grass, consequently the hay harvest does/iot 
all come in at one and the same time. Further, timothy 
yields a very heavy crop of hay of high feeding value. 

Timothy thrives best on moist, deep soils, and 
should, generally speaking, not be sown on sandy or 
thin, dry soils. The seed is sown in the usual way with 
one of the cereal crops, at the rate of about 20 lbs. per 
acre. Seeing that the seed is so small, it is important 
to have the surface soil in a fine condition before the 
seeds are sown, so as to obtain successful germination. 

In some cases meadow fescue ^ is included with the 
timothy, to the extent of 6 or 8 lbs. per acre, as it 
flowers approximately the same time (June^ and yields 
hay of excellent quality. The mixture also ensures a 
more uniform crop. In other cases, Italian rye grass is 
included to give a fairly good crop of hay the first year. 
The rye grass may, however, smother the timothy some- 
what the first year, and if included, should not exceed 
8 lbs. per acre. The argument put forth is that timothy 
does not generally grow a full crop the first year, and 
Itafian rye grass holds the land for the first year and 
then dies out, leaving the ground entirely to the timothy. 

* A pound of rough-stalkod meadow grass and lb. white 
clover per acre arc sometimes included to improve the aflermath. 

G 
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Improving Poor Old Pasture. 

There are several ways in which this may be brought 
about Probably the first essential is that the land 
should be drained in some way or other; after this 
a suitable manuring will be required. 

A very effective system i.s to lamb the ewes on 
a rough pasture. The ewes then tread all the rough 
grass away, and at the same time give the field a good 
manuring. After the sheep arc taken out of the field, 
the herbage grows sweeter, and white clover develops, 
thus giving an excellent class of herbage for the .stock. 

In rough, sour, benty pastures a dres.sing f)f 2 to 
4 tons cob (burnt) lime, or locwts. ground lime per acre, 
sweetens the herbage very considerabl)'. Composts of 
lime and earth are usually very effective. 

Generally speaking, an excellent mode of procedure 
is to give the grass-land a dressing of 6 cwts. basic 
slag, and 3 cwts, kainit per acre. Experiments in 
connection with various agricultural colleges have 
shown that pasture land after being treated in this 
way has carried a much heavier stocking of sheep per 
acre, and produced a much larger amount of live-weight 
increase. (£ec reports of the Glasgow and Edinburgh 
Agricultural Colleges, also Cockle Park experiments.) 

On soils rich in lime, potassic super (super and 
kainit) gives equally good results as at the Midland 
Dairy Institute, where dairy cows grazing on manured 
plots gave CO isiderably larger quantities of milk.^ On 
light soils a dre.ssing of 4 cwt.s. of raw bone meal often 
brings about the desired effect. 

‘ During the three years 19 10- 12, the average annual amount 
of milk produced from cows fed on the manured plots amounted 
to 93 galls, per acre more than that produced from cows fed on 
the unmanured plots. 
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Forage or Soiling Crops. 

The term forage or soiling crop refers generally 
to those crops which are grown on arable land for 
their stems and leaves, and are cut*and fed to stock 
in the green state. It is also usual to include rape 
and mustard, which are fed off by sheep on the 
ground. 

• These crops are all important in the south and east 
of England, where the climate is usually hot in summer, 
and the land is considered to be too dry to grow 
permanent grass satisfactorily. Hence the land is kept 
arable, and any green food which is required for live 
stock is grown in rotation cropping. The chief plants 
which are used for this purpose are : — 

Rye, oats, barley, Italian rye grass, and maize; 
lucerne, sainfoin, vetches, trifolium and trefoil. 

Rye, Barley, and Oats are sown either in the 
autumn or spring, and generally along with vetches, at 
xVve Tate of 2 to ^ bus\ve\s of tVve ceieat ^Ta\w to \ \:>wsVve\ 
of vctcYves. T\\e rcsu\t\ng crop, nv\\\cV\ \s bn\ky and 
vcr>^ nutritious, can be cut about four to six months 
after sowing. 

Italian Rye Graas can be seeded down in early 
spring at the rate of 2 to 2 i bushels per acre. It*s\’ill 
then be ready for cutting the following autumn, and if 
well manured, may be cut three t*.) five times the 
following year. 

The rye grass may also be seeded down •with a 
straw crop in the usual manner. 

g[aiae. — This plant is now being grown more exten- 
sively in the South of England. The best variety is 
the “White Horse-tooth, “ which grows quickly and 
produces a large amount of succulent food. The seed 
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should not be solvn earlier than June, and at the rate 
of I to 2 bushels per acre. In order to prevent to 
some extent the depredations of wood-pigeons, the 
seed should be treated with tar or red lead before 
sowing. The crop can usually be cut in August and 
September. 

Lucerne (Alfalfa) may be sown down in April at the 
rate of 20 to 30 lbs. of seed per acre, either with a straw 
crop or without If with a cereal crop, care should be 
taken not to sow the cereal too thick, otherwise it may 
smother the lucerne out A dressing of basic slag 
and kainit with the cereal crop would strengthen the 
lucerne plants and make the crop more productive.^ 
The following year the lucerne could be cut four or 
five times, and may be left down for three to five 
years. 

Sainfoin, which grows well on very dry, chalky soils, 
may be seeded down in the same way as lucerne, but 
with about 50 lbs. of milled seeds per acre. It may 
be cut frequently like lucerne, and can be left down 
for several years. One feature of it is that it thrives 
on dry chalky soils which are too poor for lucerne. 

Vetches or Tares. — This is a most useful crop for 
forage purposes, and may be seeded down in " breaks ” 
so is to supply a succession of green food during the 
summer and autumn. As mentioned above, cereal 
crops are often sown with this crop to support the 
vetches. SoWi»2 to 3 bushels per acre. 

mfolinm, or Orlmson Cttovcr. — This plant grows 
very rapidly, and the seeds are best sown in early 

' At the West of Scotland Experimental Farm (Kilmarnock) 
the lucerne on plots, which had been inoculated with the nodule- 
forming bacteria for this crop, was much more vigorous than on 
the untreated plots. 
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August, at the rate of 26 to 28 Ibf. per acre. The 
crop can then be cut the following year, After it has 
been cut once, the plant dies. 

may be sown and utilised in very much the 
same way as trifolium. Twenty pdhnds of seed per 
acre is sufficient. 

Rape. — If sown in July at the rate of 5 to 6 lbs. per 
acre, the leafage can be grazed off in the autumn. 

White Mustard. — This would be sown in July or 
August at the rate of 20 lbs. per acre, and grazed 
in autumn. 

XV. DIGESTIBILITY OF FOODS. 

It is important to remember that the solid excrement 
represents the undigested part of the food after its 
passage through the alimentary canal. The other part 
therefore represents the amount which has either been 
digested, or, through fermentation in the alimentary 
canal, has escaped in the form of gas. Neglecting 
for the moment the possibility of a small amount being 
decomposed into gases and escaping in the breath or 
otherwise, the difference between the amount of the 
nutrients supplied in the food and that found in the 
solid excrement represents the amount which has been 
digested. It is then easy to calculate by diffeience 
the amount and proportion of albuminoids, oil, carbo- 
hydrates, and fibre digested respectively by the various 
classes of farm live stock. 

The method adopted for this purpose is briefly 
as follows: — For convenience, a male animal is taken 
afld fed on the experimental food for a week, to get 
the animal accustomed to the new diet as well as the 
old diet ■ removed from the system. An indiarubber 
bag is then placed behind the animal so as to catch the 
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solid excrement^ The food is carefully weighed and 
analysed before feeding, and the dung weighed and 
analysed by the same method as that employed for 
the food ; then by subtraction the percentage of each 
nutrient digested* in the food can be ascertained. 

For veiy'^ accurate determinations of digestibility a 
further precaution is necessary, more especially with 
ruminants. Since the food generally ferments in the 
paunch, gases (carbon dioxide, marsh gas, hydrogen) 
are generated and disappear in the breath. In a 
similar manner, food which ferments in the bowels 
of farm animals in general often decomposes with 
the evolution of gases which escape from the bowels ; 
consequently in both cases this part of the food is not 
digested, and is therefore lost to the animal. It is only 
since the introduction of a respiration chamber ^ that the 
amount of loss in this way could be ascertained. 

In this manner a large amount of useful information 
with regard to the composition of foods and the digesti- 
bility of same has been accumulated. Obviously it is 
only the digestible part which is available for mainten- 
ance and production, and for this purpose it is advisable 
to know that the proportion of digestible albuminoids 
is sufficient in the ration. 

^dividuality in Animals. — One thing which strikes 
the experimenter is the difference in results he obtains 
from fattening a given number of cattle, sheep, or pigs 
on a given ration. Although the individuals which 

' The respiration chamber is an air-tight compartment which 
is used at a few research stations in Germany, where the animal 
is placed for short intervals during fattening, etc. The animAl is 
supplied with air of known volume and composition, and from 
time to time it is drawn off and analysed. In this way the gases 
which leave the animal are discovered and their amount 
ascertained. 
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■are being fed on the same ration ma|^ be of the same 
breed, may .even be the same live weight at the 
commencement of the experiment, and may look a 
very level lot, yet at the close of the experiment the 
individual increases in live weight woflld vary consider- 
ably. Take, for example, the recent cattle-feeding 
experiments of the Edinburgh and East of Scotland 
Agricultural College (Report 31). In Lot I., which was 
fed on linseed cake and Bombay cotton cake with 
swedes and oat straw for nineteen weeks, the following 
results were obtained with three black cattle : — 


Bullock. 

Liv® Weight 

Gained in 

at Comin»‘Dceinent. 

Live Weight. 

No. 10 

7 cwts. 3| qrs. 

160 lbs. 

No. 9 

7 cwts. 3 qrs. 

224 lbs. 

No. I 

7 cwts. I qr. 

350 lbs. 


The different capacities of these three cattle for 
increasing in live weight during fattening is most 
marked, and is due to what is called their “ individuality ” 
or “ individual capacity ” for fattening. The same thing 
applies to horses, sheep, and pigs. There are “good 
doers ” and “ bad doers ” in each class. 

Further, the amount of food per day of a given 
ration which a two-year-old fattening bullock ,can 
stand varies with individual animals. One will show 
by the appearance of its dung that it is digesting it 
satisfactorily, while another will show that some of 
the food is passing through its bo(fy almpst un- 
changed. 

* Ruminants and Non-Ruminants. — The following 
two tables are compiled from Kellner’s figures, and 
show the comparative digestibilities of ruminants (sheep 
or cattle) as compared with horses and pigs. 
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Comparative Digestibilities of Nutrients in Various Foods 
by Horses and Ruminants {^Kellner). 



Field 

Bec/iR. 

Oats. 

Make. 

Lin. 

seed 

Oake. 

Good 

Meadow 

Hay. 

R«d 

Clover 

Hay. 

Wheat 

Straw. 

. 

1 

fl 

cS 

a 

S 

d 

i 

a 

1 

S 

4j 

c 

» 

t 

B 

0 

ts 

i 

n 

Baminant. 

Horse. 

a 

s 

1 

tf 


4^ 

c 

« 

B 

i 

S 

Horse. 

1 

1 


% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

Organic matter 

87 

88 

69 

70 

89 

90 

66 

79 

58 

67 

51 

56 

21 

42 

Protein . 

86 

87 

80 

76 

76 

72 

81 

86 

b3 

65 

56 

54 

28 

4 

Fat or oil . 1 

13 

83 

71 

80 

61 

89 

52 

92 

22 

57 

29 

53 


31 

Carbohydrates . 

94 

91 

75 

76 

92 

95 

96 

78 

65 

68 

63 

64 

28 

37 

Fibre 

65 

58 

129 

1 i 

28 

40 

58 


32 

48 

63 

37 

46 

18 

50 


The above figures show the proportion of each of 
the nutrients digested in both concentrated and bulky 
fodders. 


Comparative Digestibility of Nutrients in Various Foods by 
Ruminants and Pigs {^Kellner). 


0 

Feas. 

Maire. 

Barley. 

Field 

Beans. 

Dried 

Brewers’ 

Grains. 

Clover 

before 

Flower- 

ing. 

Clover 

be^nning 

Flower- 

ing. 

4* 

g 

c 

S 

th 

(C 

s 

a 

a 

S 

_ee 

£ 

c 

1 

p 

1 

W 

Ruminant. 

W) 

Ruminant. 

bO 

Ruminant. 

s 

1 

B 

a 

S 

s 

Organic matter 

% 

89 

% 

91 

% 

90 

% 

91 

% 

86 

% 

81 

% 

88 

% 

80 

% 

64 

% 

48 

% 

74 

% 

54 

% 

68 

% 

|<.0 

Protein . 

86 

90 

72 

84 

70 

75 

87 

80 

71 

63 

74 

49 

76 

33 

Fat or oil 

65 

49 

89 I 

74 

89 

49 

83 

30 

88 

49 ! 

65 

24 

67 

12 

Carbohydrates 

93 

96 

95 

94 

92 

89 

91 

91 

60 

52 

83 

71 

75 

57 

Fibre 

46 

70 

58 

41 

_ 

12 

58 

15 

1 

48 

15 

60 

24 

53 

16 
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The chief points to notice are thjt horses do not 
digest fat (ether extract) in foods nearly so well as 
ruminants, neither have they the same power of 
digesting fibre in bulky foods. Protein and carbo- 
hydrates in foods generally are digested just as well by 
horses as by ruminants. 

Pigs digest practically as much protein in con- 
centrates as ruminants, although in the bulky foods they 
compare less favourably. In the case of fat in foods, 
pigs are a long way behind ruminants, although they 
appear to digest it fully better than horses ; e.g,, with 
beans the proportions are 30 per cent, as against ijTper 
cent, with horses ; with maize, 74 per cent, against 
61 per cent. ; and with ground linseed cake, 80 per 
cent against 52 per cent 

In the case of carbohydrates, pigs digest them in 
concentrated foods almost as w'ell as ruminants, but in 
bulky foods the latter have the advantage. 

The pig, however, has not much power of digesting 
fibre either in concentrated or bulky foods. Except 
with foods very low in fibre, the proportion digested 
does not reach 25 per cent. Horses, although non- 
ruminants, possess this power to a greater extent than 
pigs, on account of their enormously capacious bowels, 
including the blind gut (caecum), where bulky foods may 
be temporarily stored and ferment a little, with the 
result that the fibre is rendered more digestible ; but 
even then the proportion digested falls far short of that 
possible with ruminants when both are fed on» bulky 
fodders. 

*Elfreot of Stage of Maturity on Digestibility. — 

This can best be illustrated from a hay crop, as it may 
be cut and harvested, (i) before it is in flower, (2) when 
it is in fuil flower, or (3) after it has passed full-flower 
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stage. The effect of cutting and harvesting hay at each 
of these three stages on the digestibility, is given in the 
following table, taken from Warington : — 


Digestion by Sheep of Hay at Different Stages of Maturity* 


Date cut. 

Proportiou of each Digested per 100 Supplied. 

Total 

Organic 

Matter. 

Nitrogenous 

Matter 

(Protein). 

Fat. 

S{^luble 

Carbo. 

hydrates. 

Fibre. 

May 14 th . 

75-8 

73-3 

^5*4 

75*7 

79‘5 

June 9th . 

64-3 

: 72*1 1 

1 51.6 

61.9 

65.7 

June 26th. 

57-3 

: 55-5 

1 43*3 

KT- 

1 

6i*i 


The diminution of the proportion of each nutrient 
digested as the grass increases in age is very striking, 
and shows how difficult it is to generalise as to the 
composition and digestibility of hay crops. 

Effect of Work. — The effect of work with, say, 
a horse, is to incrca.se the respiration considerably. 
This means more oxygen is taken into the lungs and 
then into the blood, with the result that more oxidation 
of the food takes place and more heat is generated in the 
body. There is, at the same time, an increased demand 
on* the food to meet the energy required to enable the 
horse to perform work ; hence it is rea.sonable to suppose 
that the harder or more difficult the work is, the greater 
will be the amount of food required (within limits). If, 
however, a food difficult to digest were given to supply 
the energy required for work, a larger proportion of the 
available nutrients would be required to overcome^'the 
mechanical difficulties of digestion before there would 
be any nutrients available for external mechanical 
work. Hence the importance of a concentrated and 
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Easily digestible ration when horses fire doing hard 
work. 

Experiments do not show that a larger proportion 
of the food is digested when horses are at work ; in 
fact, as the labour increases in intensify the reverse is 
the case. At the same time, a richer diet .should be 
given and a larger amount of nutrients fed. 


XVI. GENERAL CONSIDERATIONS IN COM- 
POUNDING RATIONS. 

The general requirements of the animal vary with 
the kind of animal, its age, whether it is being kept 
in store condition or for purposes of production (meat, 
milk, or work). In order to meet these requirements 
the animals must be supplied with food ; and in utilising 
the artificial foods for this purpose, one should, strictly 
speaking, keep in mind the following points: — 

The chemical composition and balance of 
nutrients. 

{/f) Digestibility of food used, and the albuminoid 
ratio. 

(r) Utilisation of home-grown stuffs ^to the best 
advantage, 

(d) Laxativeness of diet. 

(e) Its palatability. 

(/) Economy. 

Composition. — It is obvious that a ration which is 
to meet the various requirements of the animal must 
be sufficiently rich in nutrient substances (albuminoids, 
fat, and carbohydrates). The proportions of each of 
these nutrients in the ration is a point of some import- 
ance, seeing that growth in size and the production 
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of nitrogenous^ tissues f flesh, sinew* horny substance, 
hair* etc) can. generally speaking* only be produced 
from the albuininoitLs in the fcwxi. 

The fat and airbohydratcs arc tjuitc as gootl as 
albuminoids, in fact better, for the production of heat. 
energ\\ and tKHiy fat Further. lh<' carlx^hydrates arc 
much cheafKT than albuminoids, which makes it advisable 
from a practical punt of view to see that the proportion 
of albuminoids in the ratkut >h<»uUl fiot greatly or 
extravagantly exceed tliat winch i< necessiiry for the 
prcxluctiun <*f nilrogenc-us ti^^ue in the animal botly. 
Milk is fairly rich in iilbuniinoid>, hence milking animaN 
rei^uire a more liberal allowance of albuminoids than 
COW'S which are !u*t milking. 

Anotlier very irnpirtant p»inl is that the fibre 
content ’ of the concentrated <iiet shouhl be low% not 
cxcec<iing 15 per cent, in fattening rations, and usually 
much less. 

In practice, tl.e Auitabilily a ration may lx: 
ascertained very »xiinate!y from ilN clicmical c»»m- 
pmlion far as ihr balance lUilrieiUs is voruerned, 
and this mellvni will Ik- empl‘»)cd later orj in the 
comjxiunding of rations. 

Although the biilancc of nutrients in the ration 
mAy he cairulated .^uffl^iently near for practical purposes 
from the chemical i omp»sitit>n, yet it d<Hrs not neccs- 
sarily fr>llow that the nutrients arc capable of bc:ing 
digested by str>ck ; hence, when one wishes to balance 
a food accurately, it is necessary to take into acsoount 
the digestibility of each nutricfit in the fo<id One 
is then able by caiciilation to tell whether * the 
amount and proportion of digestible albuminoids are 
sufficient 

Mbimiiiiold Ratio.— The **atbumin<dd ratio" Ls 
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definrd m the ratio of the *‘digci5tibJc*f albtiminokls to 
the ** digestible’* non-albuminoids. Seeing that fat 
has a much higher value than carbohydrates for the 
l>roduction of heat and energy, it is usual V* multiply 
the fat by a- 3 to get the non-alhuminoids on a com- 
parative l)asi,s ; / r, t lb fat is considered to be cr|ual 
to a >3 lbs. carbfdiydratcs 

Two examples will give the metluKi of arriving at 
• the ratio, refnemlx-ring that only the “ digestible " part 
is taken in cacli The average digestibilities of 

most fcKxls have been ascertained '•udKicntlv near for 
this purfiose see pp 4K tf> 51 

I. Linse<*<l cake c<^ntair.s the ft*!lo\\ ing digestible ’ 
constituents: albumin^»ids, a; |>cr cent ; ‘»il, jkt 
cent ; and carb*hydra!e>. ja jx‘r cent. 

Oil '<33^ Carboh)clrat( s 

9I ^ ,0 

31.K5 f 

Hence the albiHnin**id rati'» is as In other 

words, for evt ry i pari ut digestible all)iunin<*id.s in 
linseed cake there arc 315 {»aft> ^>T the t\]uivalciU;*of 
carbohv'dralcs. 

Again, in an ordinary ration for a horst\ the calcula- 
tion is more invtdvcd, as there arc severa^ mixed 
together constituting the ration; r/., with a •horse 
receiving fier day 14 ll)ii 2 lbs. beans, iS lbs hay, 
and^ 10 Ite, swetks, we shall nmf to calculate the 
amount present in 14 lbs., ;* Iba, 18 lbs, and 10 Iba. 
respectively. The digestible nutrients in these hxxJs 
are m follows:*-- 
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Fourteen pounds of oat^ u'ould then contain |V»^h fhe 
digestible constituents mcntionetl above; if, therefore, 
the digestible constituents for each f»»od arc multiplied 
^thc number of |Kninds taken in the ration and 
divided by ICK), the actual amounts «>f nutrients in 
the ration will be ascertained F, : — 
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* TV 'tJVWk* iiy IW toy His* IkJ**?#* 

Aarwftnt. 

0.94 K 2,3 -f 15.44 4 2.38 will jjivc the aihummoid ratio ; 
or 2*162 + 15.44 ' 3.38 
or 17603-2.38 „ 

7 39 ' 

f 

Henctf the albuminoid ratio of thi» ration is as 1 : 7 39. 

Generally .s|icaking, a ” narrr>w *’ albuminriid ratio 
indicates a foori rich in nutrients, a large |M’opoi\ion 
o( whkdi is albuminoids ; while a wide ratio indkates 
a food fow in nutrienUt. For young or fattening 
animals a ration with an albuminoid ratio of 1 to 3, or 
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ih mme caites f to may be tak<|i m tupplytng 
a suflRcicncy of atbuminoids, but for maintenance this 
ratio may be widened considerably* say, I to 8 or I to lO* 

It h from this fK)int onward that several very 
interesting practical difficulties have to be overcome 

Momm-grawa foods the Basal part of RatloiL — 
Generally si>caking, the rutatinn of crops adopted on 
arable land supplier the farmer with large quantitie!! 

• of straws and rM»ts, Both th«^H^• stuffs arc bulky* 
and comparatively {>iM»r in nutrient constituents. The 
sale of these crops wuuld involve a large anK*unj of 
labour* and as their •wtlc- value i> not higli, it is usual 
to consume crops such as these «>n the farm b>* live 
stock, in order to cotnert them into a form (beef and 
mutUm) which will \k much m*‘rr easily marketed. 
Hence the utilijwitton of thc.se bulky f<cKls in an 
economical way must Ik* kept in nun<i in making up 
a ration, Concentrates are in reality «'nly cmpkiyerl 
to make up the rlrficjencie% in thesi’ bulky foods as 
rccjuirnl for the particular pur|K*sc*, 

Kuminatas, on account of their ^jx^cial |^K>wer of 
dealing with bulky mi»re csjKxially fodder 

crops), consume the major ^lart *4 tht% straw and 
rtKits on the farm. Horses* h<»wc\er* have fairly a>n- 
siderable powers of titgesiing these bulky fodder crops 
(see p- 104 }* but fugs have great difficulty in this 
direction 

Further, the bulky and fibrous nattire of fvKider 
crops (straw) throws a ctmMdcrabIc armmni of iiltemal 
w’tirk on an aninul* since it has to Inc chewed and mixed 
wilfi saliva (masikatetl;, carried along the alimentaf}' 
track aqd dealt with by the stomach* intestines* etc. 
The wrork of the excretory urgaits is aim* increased, and 
it appean that the nutrients tit bulk)* fodders ha%*c not 
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mndl) value for tKe production of increase or energy, but 
are valwdde chiefly for the production of heat in the 
animal body. Zuntz showed that with a hmae fed 
entirely tm wheat straw, which is one of the hardest and 
most indigestible of straws, that the energy required to 
deal with this hard, coarse food was greater than the 
energy supplied b)- the food ; hence the horse ultimate^ 
died. 

We have already seen that the production of woHt ■ 
(external energy) and increase in brxly weight can only 
be obtained from the margin of nutrients which are 
left after the nutrients have supplied the animal with 
the necessary encrg>- to deal with (masticate) the food 
in the mouth, as well as along the alimentary' track till H 
leaves the system. The bulky part of the ration Icavea 
such a small residue or suqilus of digestible nutrients 
for production, that it is necessary to add concentrates 
to these bulky foods t«> raise the whole character of 
the ration. 

This is brought about in the folkrwing way : — Con- 
centrates arc, generally speaking, foods which are rich 
in nutrients of high digestibility. The energy required 
for mastication, etc, is comparatively small, consequentiy 
there is a large surplus of nutrient material for prcxluc- 
tiob, and whem added to the bulky food they raise tiie 
availaUc surplus for production of each pound of the 
ration considerably above that of the original bulky 
food 

Tbb concentrate by itself would not suit the pecnlour 
digestive system of ruminants, which is intended by 
nature to deal with bulky foods. Bulky fooda, there- 
fore, serve a useful purpose in opening up higbl^ 
concentrated foods, thus enabling the <%eative juiom 
to do their work more eflectively. 
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* iMMmttmmmk — ^Tcm> fntich straui bjb probably been 
pbced in the past cm the actual chetniciJ oompositkm of 
tbe food, while what may be called in contra^tinctioti 
the mechanical " composition has been largely over- 
located By ** mechani^ ** composition, is meant the 
ease or di^ulty with which foocb arc masticated and 
passed through the alimentary* canal Foods like 
pasture grass, rcxits, linseed cake, bran, etc, pass along 
the food canal with com|>anitive case, and are called 
^ laxattve foods" ; while others like hay, straw, Bombay 
cotton cake, and other conceiilraicd foods high in 6brc. 
only pass slowly or with difficulty, and are cflled 
astringent or “binding" fKxls. A ration extreme in 
cither of these ways does not give the digestive organs 
a fiiir chance of doing their duly tm the fotxl Scouring 
antfiials do not usual!) fatten or increase in live weight 
rapidly, nor du animals which arc Uwj stiff in the dung ; 
a bipp)* medium is eminently desirable, hence a great 
thing in making up a nitton is to blend it so that it will 
pass through the animal at a rate which will enable it 
to get the maximum lirnefit out of the ftiod. 

Tbe writer has studie<l the rc[K>rt5 of mr>st of the 
cattle and shet'p fectiing experiments which have been 
carried out in recent yc^irs in this country, and it appears 
(airly obvious that most of the disappointing rattsins 
which have been usc<l have failed on the mechanical 
side, in being too high in fibre and “too binding,^ 
On the other hand, palatable rations com|iarattveiy low 
in fibre, and correctly balanced, so far as laxativcitess is 
concerned, have given much better results than their 
chdnical composition would lead one to expect, provided 
the proportion of albuminoids was not too low. 

In pmetice, the farmer has to use his judgment and 
vary the eoocentrate according to the bulky ration that 

II 
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is available, receiving immature roots and 

hay require a binding concentrate like Bombay cotton 
cake. The same applies to cows on new grass in spring. 
On the other hand, a ration for a bullock may be too 
binding, and in tnis case a laxative concentrate (linseed 
cake, etc) would be neccssar>'. 

It is difficult to over-estimate the value of knowing 
the percentage of fibre in concentrates when ampound* 
tng rations, seeing that the fibre depreciates the value 
of the particular concentrate for fattening purposes. 
The Fertiliser and Feeding Stuffs Act only rci|uircs 
guarantees to be given by the seller f«»r *n\ and 
albuminoids. Thi>, h«>wevcr, is very gtji»d so far. but 
the Act would be even in<»rc valuable if. in addition, 
the fibre content had to be includcri in the guarantee. 
The farmers would then have the nceessaiy particulars* 
on the invoice for making up rati*»ns. 

Palatability. — There arc Mime concentrates, 1*^. rajic 
cake, which arc rich in nutrients, hut. on account of their 
insipid taste or unpica-sanl aroma, arc not relished by 
stock. The cOnscijuence is that the animal does not 
cat as much as is necessary. s.iy, for rapid fattening, 
and in fact rpay not improve in condition at all 

On the other hand, if the fo<wj is attractive in 
fla\our and aroma, the animal devours it with avidity, 
and consumes, if available, a larger amount of food. 
At the same time the flow' of digestive juices on the 
food is stimulated to a much larger extent, consequenily 
a largiuf quantity of focxl is digested and the animal 
benefits accordingly. 

The great aim of the feeder is to have all the foods 

* The actual compotibon of oil and atbummoids is oflen mart 
accmatcly stated on the invoice, than would he the case if one 
took average figures from tables. 



LAXATWENBSS AND PALATABILITY OP FOODS ilS 


wbkh he feedn to stock palatable, land if they are 
natarally deficient in flavour or aroma, he must add 
treacle, locust beans, etc., to sweeten them, and aromatic 
seeds, such as aniseed, fenugreek, etc^to give them an 
attractive smell (see pp. Ri and 148). 

Soooooty.— ■ hi ihc making up of rations for farm 
live stock, the business farmer will keep in view the 
possibility of sul^slituting one class of concentrated food 
(or another gram for tieansi, as lv>ng as the substitute 
is cheaper * and is itjually suitable so far as the digestible 
constituents are ronerrned. Sometimes a flavourless, 
but otherwise giKxl, sulishtute for a concentrate may 
be utilised proividcfl it is matfe attractive by spicing. 

Again, hay or grain which is !>i»t very gcnxl through 
lieing weathered during harvesting, may be utilised 
for feeding purjx»ses, jirovidc<l it is only fed in small 
r|uaiUitic5 at a time after it has been mixed with other 
wholesome fiMwIs 

In certain cases. <:»»n^iderab!e saving might be 
cffectctl by chaffing tfu* bulky holders, and bruising any 
grain that may Ik* included in the ration. I his, a|i«irt 
from avoiding wastt*. rc<iuces the amt»um of energy 
rcxjuired for maMicaling the fo«Hi, thu'^ leading a greater 
surplu> of iiiilrients f«*r pOHluctitui p 157K 

XVII FOOD STANDARDS 

Xftrtf Hi»U»7 - Trofessor Thaer, Malle University, 
was probably the first to make a s<‘rious rffort to draw 
up coinjianilivc fcctiing values <»f fliflTerent fecdiiiff stuffs, 
when in 1810 he published a tabic of **hay etjuivalents.'* 
In this tabic too lbs. hay were given as being cqui\*alent 
in feeding value tt» 91 lbs. of chiver or lucerne hay, 

* For roiigli tttcihtHl of asceruming whether (bods are dear or 
cheapo fee p 159. 
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MO IbE potatoes^ 417 Ib& swedes* 60a lbs. ctMNigeai or 
6a5 Ib& mangold-wurzels. 

With the application of chemistry to agrictilture tn 
the latter half of the nineteenth century, Wolff published 
a new method in 1864, based on the digestible nutrients 
contained in the various feeding stuffs, and this method 
laid the foundation of our modern scientific methods of 
the feeding of farm live sl«»ck. 

Several methods of arriving at food standards arc 
in use at the present time, which have been arrived at 
in different ways. &)mc of them arc obtained as 
deductions from experimental results and do not 
directly"* take into account in the calculations the 
digestible nutrients in the ration ; while others go further, 
by taking into account "^starch values or even ** calorific 
values. Some of these different methods arc given bekiw. 

The chief art in making up rations is to supply the 
animal w'ith a baianccfJ ration which is digestible, 
palatable, and sufficiently laxative. 

Generally sfjcaktng, the basal |iart of the ration 
for horses, cattle, aiui slicei^ cimsists of home-grt>wn 
bulky fodders (grass, hay, and straw) and roots. 
These arc vcarly all prKir in albuminoids, fat, and 
carbohydrates. At the same time the kHkler crops 
are'^vciy^ high in fibre, hence the need to enrich the 
ration for prexJuction purposes (beef, mutton, bacon, 
milk, work) by adding concentrated foods which are 
rich in albuminoids, fat, and carbohydrates, but usually 
low in fibre, 

(I) Thm EpiMmaliiial# MMliud. 

The coiKcntrated part of the ration Is the cdbtef 
OMsideration in this method, 

notati — A fulhgrown horse at work, receiving a 
basal ration of* say* i| stones hay and 4 to 7 Iba foots 



FOOD iTANDAmO VOft HOBSnS 


in 


per day» ebould have the following ocmditions fulfilled 
in the oonoralmtad pan of ration : — 

1. It should contain 12 to 16 per cent albuminotda' 

2. It should contain 4 to 5 per cent fat* 

3. It should not, as a rule, contain over 8 per cent 

fibre* 

4. The quantity to feed should be approximately 

I lb. per iex> lbs. live weight 

To test a given ration, multiply the fxrrcentages of 
albuminoids, fat, and fibre by the number of pounds of 
each food in the ration, and divide the total {xrreenfages 
of each of the nutrients by the tiital numlxrr of pounds 
of concentrated food in the daily ration. 

Take, for example, the following daily ration : — 


C'kiMMifiilrfni 
in a»03'iNb 

alt«in}Chu4«S». 

r%i or Oil, 

1 ruMv. 


f«rr 

|#r 


Cri^iic^l mauf. 4 

It 

5 

; 2 

HfitsMtti cwu. } lb*. . 

4 

1 10 

limA, j iiitw 

14 

4 

i 9 

ior«i i tlMw 

n 

H 

1 7 


(a) ef AlHminMi in • 


Matie meal . 

. 4 \bt. X 

to| fsper cent «« 42 

Pruiicdoali . 

> *» * 

It 

$$ 

nimti . 

3 ^ * 

14 


Bean meal * 

. 3 *. X 


m 


il " 



/, Porcefiliae oC albumtiioMf * 

•I*- 

M 

iji percent 


* Thtts pettcmafini rdti to the total allHimiiiolds, fiit and 
filuo in the cooomimtts. 
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(#) CtAmhHon of (HI in Conemtnhi 1^- 


Mabe . .4 

Oats . .5 

Bnw . .3 

Beans . ’ . .2 


ii 

PcrcenUjfc of oil 


lbs. ^ 5 percent * ap 
,, M 5 m ** 35 
W ^ 4 », 12 

t» 1 at *** 3 

ta 60 

60 * ~ 

4 l percent, 


(r) Citicuiati&n pf Ptr^enta^t of fibre i/t ConcentraUd 


Matte . 

4 lbs. » ^ jMjf cent. 

% 

Oats 

. > ♦. ^ lO 

50 

Bran 

5 ^ i M 

* < 

lieans . 

2 „ # ? „ 

14 


ii •* 

2 i 


I’ercentage of fibre 


9 */ 

14 


j>ef cent. 


This rather heavy ration for a w<irk-hor 5 c meets the 
above requirements, and is thcfcf«»rr a *' l>;ilance<l ration 
for a work-hf>rse 

No account' is taken t>f the carb^dndrates, a*i, with 
ordinary hKxl-stufis which satisfy the above require- 
ments, it may generally Ik: assumed that they will Ik* 
present in suiBcient quantity. 

Owtti#. — Fattening bulkxks, dair\' cows, or verj' 
j*oung cattle. Basal rati<»n, straw arul remits or hay 
and roots, or ha)*, straw, and nmis, 

(a) Bullocks in Mr/ysfa/^rs o//fifrf»hfgmth straw and 
roots: mneenttatid part of ration should cemtain 


Albuminouif . . . 1 5 to 20 per cent 

Fat , . . . 4to 6 

Fibre . . (not exceeding) s 5 


Feed at the rate rif | to 1 lb. concentrates per too lbs. 
live weight 
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Take for enmple a daily ration fqr a two<year-oki 
bullock w^hing 800 Iba, allowing | lb. per 100 lbs. 
live weight 


OolieMfinaMt Ift fMur ll«b4. 

Altai lsl»od.ila. 

: •w»i. 

1 

1 

Mmiif mcfti . 

: lU, 

31 

10 

4 

FffptiBf) cake 

J .. 

44 

1 1 

44 

* 

4 Ti't. 

ftt 

2i 

48 

In Mssed Ratimi . 


I6i ‘ 


1 1 * , 


ib) /.a/rr t\f NttfniKj; with straw and roots, 

C0n(fnlrttud [wrt of ration should ci*ntain : ■■ 

Albuminoids . . lo to |>er cent. 

Fai . 6 to 8 „ 


Fibre . ^not cxteedmg; to ,, 

Feed fit the rate ‘d I lb OHicriitrato {>cr 100 lbs. 
live weight 


Take iiiT rxainjdc a 
likl bulkxk (8 to 9 itvix) 

daily ration 

f*r a 

luo-year 

; u*. lutlrti'i. i#? llnfci 

A . * a; m ! %»> •^'' 4 a 

raV 

rt^ 

t 

1 f'kik.anjhai{cd rcaUNi «' 4 kr l 
i siiXSmi cake . 3 *, 

Simt€ mtA , - 4 .. 

i u; 

44 

42 

• 

1 1 

3 v' 

H 

I'lw 

2 ^i 

58 

.L. ... 

; hi Mive^i k.nO'.fii . 

sn 


* 5 , 

f 





(c) Cm*s in milk ^^ctling hay and rixds, imrtnfntUd 
imrt of ration shoultl contain 

Albummoidt . . * t6 to tt per mil 

Fat* . . . . 410 ^ i* 

Fibre • (not eaceeittiif ) 10 „ 



ISO THE SKKXraOIDBVS OOMPilNtOH 


WiA a cowr wei^ng 8 cwta, fuid ii» fiiQ milk 
(3 galk per day), the folbwlng would be a fuitabte 
daily ration in addition to hay and fwede$:~ 


OBMifttnSit In IlftlliMB iwf Itufl 

■ 

1 fSt 

flloi. 

Dccnrtkstcd coctoo ake t Hx. 

Sj 

i ao 

tS 

firma . . . i 

as 

1 » 

tl 

Ground outs . . . j 

31 

; n 

JO 

Maiie . . • 1 

Hi 

*5 

s 

10 Jhi, 

174 

5» 

70 

to Mixed R»iioo . , . 

»:-4 ^ 

' $■** 

I 70% 

•i 


The amount of concentrateni fixHl required hy 
milking cows would be* J tc» I ib. for every fx>und of 
milk yieldtxl per day; a a»w yielding 30 lbs. milk 
(3 galk) should receive yi to 10 lbs. of concentrated 
food per day, 

A better mclhtKl is to give each milk cow J Ih. 
of concentrated f<j«xl per day for every 100 lbs, live 
weight, in addition to to 3 lbs. for every gallon of 
milk yielded per day. 

(d) I /iifiWf/j. — ^For vcr>' young growing 

animals whi^ have to fatten at the same tinier the 
folloirtng standard would be suitable for amrfntraiid 
part of ration: — 

Albumtfiofcls . , . t6 to aa pet cent 

OH. . %%o 7 n 

K*bre « . (not ekcecding) $ ^ 

Feed 1 to a tbs. per 100 lbs. live weight. 

Ebeep,— Fattening ** tegs'* or *'heggs*' would 
fecetve hay and roots tn addition to concentrates The 
amceiitrated foods should have the same compoailioci 
as the ftaiiidardi for fottening catUe. 
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ttl 


Alkm I ib. for every too Itia live 
Early lambs would require the same standard for 
cotioeiilraled food as very young animals, and be fed 
at the same rate, via, i to a Ibi per tco Iba live weight 
Fig f^Uaiiliig — For pigs, six months old, receiving 
a gallon of skim milk per day, with a meal mixture 
containing : — 

Albitmtficiidt lo to fjer cent 

Oit , . . 3 to 4 M 

Fibre . noi exceeding 6 „ 

Feed 2 to 4 lUs. concentrated ftKKi fxrr day {jcr lOQ lbs. 
livT weight 

Barley meal (6 lbs) and skim milk it gall) arc 
consideretl to make a wnnderfully go^wj ration for 
a six to eight months old fattening pig. The meal 
in this case contains albuminoids, 10 per cent ; fat 
2 per cent ; and fibre, 5 |>ef cent 

With whey the proptiftion of albuminoicLs in the 
meal should appn*ximatc to the higher figure (15 
fier cent). The addition of fK*a meal would help to 
bring about this result 

(a) Th# Da&lali HaUicMl 

The Copenhagen Experiment Station has established 
feeding standards which arc l>cing ust'd by inanf of 
the co-a:*pcrativc associalitms in Deinnark chiefly for the 
feeding <4 dairy cows and the fattening of jitga. 

The ** Danish f<Kxl standard ” is t Jb. of (w^hal is 
considered) standard grain, vijL, barley and*maite. 
The vahies of all ordinarj* fcxKls used are expressed in 
terns df the amount which is considered equal to i ib. 
of barley m maite for feeding purposes. After many 
tiiahi they regard the following laquivaleiit aniouitts 
as being tuftkiently aocurale for practkal porposea 
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Mfmvmknis ^ i 4 * Barky #r Maim (Damisk /M Siamdardf). 


(l) Far /MW 

Decmtkated cotton colce and eurtb-nut cako . ckS IK 

Lmseed aike« rape cake, tuntlower cake « 0*9 ,1 

Mai—, iMurliqr'aaa wliaai (^^undard ^min) 1*0 », 
Ground oats, wheat -bijui . . t i ,, 

Cummins (malt sprouts^ . . t *3 „ 

Black treacJe (mola^iiics), dned fiugar l»ee! poIp 1*1 „ 
Meadow and seeds' hay . . ^ 

Wet brewers' grains strati chop or chaff 5-0 ,, 

Green grass or cio^*ef, silage . S-o „ 

Swedes, mangels^ carrots, soiling crops , . too ». 

•Turnips, fresh beet jHtIp . . .13 ; „ 

Fresh beet lea s'es . . »5»o „ 

'2) Far 

Barl« 7 « mataa, wh—t "standarti gram H> „ 

Palm-nut and other “oir* cakes , - , ki 

Wheal bran, rye meal . 1*4 ». 

New milk . . . i*$ 

Ikstled potatoes .... 4 <•> u 
Skim milk, buttermilk fK> „ 

Whey 13 0 

3 ) Far Harui 

Oata, nsaiae (standard gr. tin . t o „ 

Seeds, hay . . . . . 3 j 

Green gnAs or clover . . ^ 

Carroll, swedes, mangels soiling c rojn . too „ 


The ffxxls mentioned above incUi'ic thoJK* fed to pigs 
and horses as well as those fed to riairy cows, and from 
this list suitable f<xKls arc selected f</r the building up of 
rations/ipproximately on the following lines : — 

"MlUring Oowa”— One “ Danish sUndard” is 
allowed for every 150 lbs. live weight of animal; 'in 
addition, one standard for cs'cry 3 Iba of milk produced 
per day, but the foods in the ration arc selected in 
such a way as to supply a suflkiency uf digestible 



DANISH FOOD 8TANOA1D6 


m 


aitximinoidt. Take a cow which ia gof Iba. live weight, 
the “food standards and requirements of digestiUe 
albuminoids " would be as follows ; — 


tiailir MUti TM4 


tiMttotk f«o4 BUi>4mr4» 


Um Um m m ^ 

In tfaMsboNu 


1 frit 9i 

I Ife 

4 J1 


1 iL 
li . 

2 

ii . 


An example will illustrate how t4> ascertain jf a 
given ration conforms to this standard With a cow 
giving j galls ..f milk per day the same ration may 
be taken as the one for milk c<ms p I20> 


;*rr ti««4 


A I l»»Mtiu:ji4i , A « Wflf; i wM» 

j>Kr «mi. '}» Uit 

it, SA4«tv Ih 


SniiUet., 50 

O' 15 j'Tf ren: 

007 h 

llAy, I 7 i U» 

40 

0700 „ 

''-.akjC. 3 

540 

0^ ,. 

nr*n. 1 U'la 

1 ;>-a 

O'lOtO .. 

l hita (i TtitkheiO. 5 Ujw. 

*#<> 

c^iro .. 

Majijfr mr'*J. | lU- 

7*0 

0-1 tc ... 


Aif tjmtnivvi* m . . , 1-155 


HAttilik fss# llwAu-i a-|S|A.J |4- tlte# 

■ *KUWh4*Tid 


1 SurwkiA. |0 tbi. . . to ll-A. 

: IIaJTv t7| Hii. . , . . 1‘5 M 

iltoamkiitodi taiki, 1 ttiii. -% 

> naun« 9 tbs, . . i'4<v 

I CItMA (cfWilkailX I Itm i-l .. 

I lltiiMi mM^ I tbA. . 1-0 

Sintbtknlb in ftAiion 


s^At»^uuA$ 

tft RblActHe 


!• 

7 

*‘S 

*•4 

i’7 

|o 
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The requiie^Mtits according to the Danish standard 
for a cow giving 3 galls, of milk per day arew 16 
food standards and a minimum of 3 Iba. d^[estiUe 
albuminoids; hence the above ration is more than 
suflicient. It will be noticed that in calculating these 
standards the fodder crops and roots are included in 
the calculations. 

Tattenlair Pica — Weaned pi|;s arc divided into 
four groups or cla-sses, according to live weight, vis.— - 


1. Under 40 lbs. 3. 60 to 120 lbs. 

2. 40 to Co lbs. 4. 120 to 300 Ibet. 

Vhe rations allow for each pig receiving from two 

up to about six fiHMi .standard.^ according to age, and m 
skim milk is a very* comnu^n constituent of Danish (atlai* 
ing rations, they arc made up on the following lines : — 


1 

Om 

1 

^ Food 

lE iU&toist. 

1 ’ 

3 10 } 

a 

3 to 4 

J ; 

4 to 5 

4 1 

5 to 6 






Shim 


ikurWr or 


farf 

50 

3 S 

JS 

ti 


piM mn&t, 

70 

70 

7S 

#5 


S 

10 

s 


^ pig in class 3 {60 to 120 lbs. live weight) may 
receive a ration of nearly j gall skim milk, 5 11^ 
barley meal, and 3 lbs. butlccJ potatoes This will work 
out as follows : — 


HhiiotL. 

AhMttAl ailHIll 

in tittkm. 

ThiriBitMiitfti rM 
eiMll CoMlimtlMWi' 
Ihi tllUlMlIttll 


ro«»d 


mitti, 6 ttn. 

... 

^ i 



1 ' * 

16 tw etui* 

0tfkqr OWiiv 4| ttw. . 
Bmkd j tbi, ' 

1 

4 1 

! ‘t 

75 - 

9 



«WBDISii SYSTEM ISi 

The proportioQ of each food in thi ntkm is very 
approximately correct, hot we have sir? food standards 
in the ration when there should be between four and 
five; hence by reducing each food in the ration by 
one*sixth, we abouki have five f<x>d Itandards in the 
daily ratiorr. The correct mixture would then be 5 lbs. 
skim milk (| gall.) ; barln,* meal, 3J lbs. ; potatoes, 
1! lbs. 

(8) Swedish Sjrstein. 

The Swedish system is very similar t<» the Danish 
system; but <»nc kilo {2-2 lUs,,- i.s taken as the standard 
instead of one (x>un<l <,i lb ). Professor Nils Hamson 
has worked out the e<pii valent fotxj standards in rather 
greater tlctail from the rcturtts t>f the c*»w testing 
asaociatiun.s in Southern Sweden, and they’ a^^ly 


jlfMxificaliy tu ihc fettling of rUiiry cows. 

These are as 

follows : — 

C#nui»-- 

rmi e»it« 

Linhccti 

06 

Matte 

095 

Harley, wheat, rye, ficat, beam, Urrii 

1-00 

Oau . , . . . 

1-30 


Eaflh*iiut, fteaame, ^oya-bean caken 

0$ 

l>ecorttaited ceuon cake , 


Lm»ee 4 cake, cocoa nut cake 


cake , . , , 

l«o 

UiKlecofticatedi cotton take 

14 

ymimf 

• 

DiM Yaut 

t>« 

Gltiien . 

091 

Rice wm\ 

M 

WtHNit brait 


Dried fmm% mail cooftibs, molasses 

«*3 

Weigralfti « ... 
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FmUtr mid Sti»w) 

IM PaflB, 

Red dom» mid abike cbvm hMf 

* M 

Memkiw^ timotiiy, lueerae, pea and vetch hay 

2 $ 

Oat and vetch hay, barley hay 

a-; 

Oat hay . • . 

a*9 

Pea straw, bean straw 

3$ 

Oat straw, barley straw 

4 ^ 



(Zarrots 

$<f 

Mangels 

90 

Swedes 

it >0 

Turnips 

t 2 S 

4 fr SmJiftg Crp^s, rl - 


Timothy grass, meadow j^rtv . 


Italian ryt grass 

/'hO 

Pasture grass 


Perennial rye gra?»s, mixed grass and < lou r 


Green closer, green rye, green oats 

7-0 

Green lucerne (alfalCi) 

-'^‘5 

Green maire, green oats and vetches 

too 

Green vetches green peas . 

ICJ.7 

The Swedish fcctling NtandardH for milking cows arc 

approximately the sitmc a.s the Danish tnu s 

given aUnc. 

They allow i feed unit f(»r every 150 lb . 

Live weight 

of the cow, and »>nc additional feed unit for every 

3 Ihs. of milk pr^iduced. The minimum 

of digc!«tiblc 

albuminoids in the ration should allow 

0-65 lb. per 

too lbs. live weight of c«»w, together with 05 lb, for 

every 10 lbs. of milk produced. 


(4) TIm Kelliwr Staroh'BqolTatoot Matliod. 


Dr Kellner, the late Director of the Aiumai Nutrit‘»oii 
Experimental Station, Muchem, Ixipzig, after much 
labwiotu and careful work with the aid of a RcspiratHin 
Chamber, found that Wollfa standards, which were 



KBLLNBIt STABCH^ViVALBNT METHOD l« 

bftMd on tlwr total digestible nutrients dSUbuminoids, Mt, 
and carbohydrates) in a fecdii^ stuflT/did not give an 
acoinitc measure of its feeding value to the animal 
In arriving at the Jictual value to the animai» he 
deducted from the available cniJrg>* supplied by 
the various digcstibj** nutrients in a given feeding stuff, 
the energy used up in the mastication, digestion, and 
assimilation of the [^articular fcaling stuff The balance 
^ oblatnetl in this way represcuus the ‘effective*' available 
nutrients in the fo<»d to the arhimil. 

On these lines. Kellner worked out the ‘'effective'* 
ipr ** productive ‘ values of the different nutrients, ^nd 
after selecting digotiblc starch for In^ uini, he was able 
to get o>m|>;ifatiVe values f<»r the <*ther nutrients in the 
food: then* comjMraiive values were called the ** starch 
ccjuivaicnt of the particular nutrient and were found 
to be as fidiows ; — 

I Jb, of dtgfsSihlr U> suuh t^oiralciU 

I Ik of dijfr^nide fai m r^af^e 
fiKldeiJk, I iuitf, nw>iv and 
their by 'prt>du»:iv . j v» * 1 * 

I lb. af digrstiiblr (a? iu (rrr.»i 
and {HiUr gram % 

I Ik d»Kr*nl>ir cn m * d 

tredn *nu oj I cake !k . 441 

I Uc of djgeshblc <;aflKihydra?rH 
(tnctudmg digeiUtldc iibff ntx> U». 

The following p lints should l>c kept in mind, in 
calculating the "starch trt|uivalcnt of any given fixid* 
stuff 

I Digestible milricnis only are included 

The amides must bt' deducted from the crude 
digestible albuminoids, and the " true "digestible 
aibutninoirls alone usoil in the calcuktiott 

3* i*\icxi*stii(fti tlmt have not a sa^callcd " full value 
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must haw a proportionate dedactkmimde from 
their gross Aardi equivalent (see 48 to $1). 

The method of estimating the starch equivalent of 
any given food from the digestible nutrients is approxi* 
matcly as follows : — 



j on* is^M. siwi-to.- j ! 

j — A)li«lll»(tiw« 4 l «lf ! 

i ,i a r rro4» ** fEll V«t«i.*' , 

f Atbo* « . i i Aibr4«iti«Hi48 (fufi 

' inttto« 4 i*. ’ hyttnum hm 


p«r ' pet <»tkt {»f n*:.l ^ pi ttt-A fxt <Wlt i 

iMiiw." . ?‘i py f.5-7 1-5 Mj. 1 too 

. LiiiM«<d oice ^ iS-S 2;-4 4-5 37-3 ] 97 

Out senw . 1-5 05 if»-5 1-0 I 4| 

‘ S«e<le» 1-3 7-^* o-i I >5 


• TW 4 i 0 mUU* it, tis# txar Isod# miitrUti ti,>i tAl^ex) from Ubo uW# 

OB |ifi 41 td It, Itk# aUirtrh « 4 qir»l«BU ftm ho>t thie mmba Tiff ikwl |« l» 
4tft«n4 ftBCB oiteY temremi, pt^ nhi.w ilk# anolHcwl ««i{4o(firl 

Taking these foods ;u» cx.itnplcs. the starch cijuiTalents 
in each case would be : — 

HftlML Ut»MNt4 OlM. 

Albuminoids, 66 xo94«^ 6204 27*2 x 094 « 15-56$ 

Fat . 3*9 X2 I2W* 8 26S 7«9 x 3-41 19*039 

Carbohydratts . 657 x 100^^65700 254 xioo«a5-400 

Fibre , . . 1-3 x 100 r >oo 4 3 x ioom 4-300 

g |’473 74*307 

Starci) cqui valent 81-472 / -471 74*307 x ^ m 72*0$ 


UBlfKrvv. § tmnlm . 

Albumifiokii. lo xo-94«» 0-940 03 oila 

Fat , . .0-5 xi-9i«» 0-955 - — 

Carbohydrate* 165 x 1-00 16500 7*6 xt*oo«» 7*600 

Fibre . . 209 xi-oa« 20900 09 x 1*00^ c 900 

39-a9i »7«« 

Starch cquii^leni 39'i9i s §i » y-sfe; 

100 ■ too 
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The iitar^ eqyivalenls of the varii^iiB feeding stuffs 
will be found ready calculated on pp. 48 to 5 1. It will be 
noticed that true digestible pnitetn is g:iven in the table 
(i>«i the amides have been deducted in the percentages 
given), hence the calculation of starch equivalents could 
be made quite easily from the actual digestible nutrients 
given as well as the ** value ” <if the Umi for production 
purposes, which has been inserted for the benefit of 
those who wish to ailculate the starch c<tuivalent5 of 
particular fcxKla 

Vkm ** Kalina?** Food Standarda — The Kellner 
Food Standard^ take into aco»unt three things, sii far 
as the chemical competition is conccrncul, vit, : — (t) Diy 
matter in total rations; [2) “true" digestible albu- 
minoids ; (3) starch equivalent F<»r convenience, the 
food standards for cattle and horses arc given per 
1000 lbs. live weight, and with ver)^ young dair>' cattle, 
sheq), and pigs j)cr 100 lbs. live weight. csj>ccially when 
the live weight of a two-> car-old bulkck and a young 
daily cuw will be approximately looo lbs,, and that of 
store pig (say 4 rm>nths old) and a store sheep (teg) 
would be roughly 100 lbs. 




l*?y Tm# 

Mjittrr ift iHfmtrW# . Warva 
TwUi 

}Ui;.vt 4 ' 

( i 


5 1 

ih» i '4 tlNi< 

FaH*irr«iwit MUxk {mamtenAtwre akiil | j, xs . o-t 60 

.♦ „ 4m?0 » , 14 M jr ; - *’7 

ctm I iby). la a? . i-o t‘| 74 „ 

« .. r « r ^ ; 1$ „ 3^ I ^ „ It-t 

; « ( ». I M >‘ *7 - n ] i f i*% .. iiii 

^ c 4 « .. )*' V M M 

>Hir»€ , n *. 'l 1^4 : ii4 
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IMf tSOtttt. Uf» V«liitC 

Otf 

IblM. 

A»m* 

Mteeiiiii, 

amyeli 



lU, 


Itift. 

Calvcf (1 to 6 moottu old, too fh*. 




live wetgfif) 

r 4 

oi$ 

tN |7 

Ctthrc» {6 toll < 4 d, foo U«. 




live weight) . , , . . 

34 » 

o-ai 

11 $ 

Young okStie (13 to 18 ohl tJiy 



i i 

700 It*, live weigh?) 

34 > 

Oil 

■ ! 

** Facenmg *' »h«j> (Teg») . 

3 4 U> 13 

0-16 1 

! t- 4 $ 1 

“Fincning* j«g». i>t . 

yh . 

(>*45 i 

1 3*30 1 

0 „ 2 fld 

5-3 

i \ 

1 3 - 6 $ 

ltd .. . 


O-JO 

I l‘ 4 $ . 


It will now Ixr iniorcMin^ to test ihr ration j;iven ft»r 
a dair)^ cow' on p. 120, by thr Kdinrr standard, and by 
reference to the table on pp. 48 to 51. the dty matter, 
starch equivalent as well a.s the “true*' digestible 
albuminoitis, can be obtained for each foo<l. 
i. Dr) — 

p^t Itty KiiV'f l>r 5 

tti In fiktMAi. 


‘ S«« 4 e*. 30 lU. 

Hajr, U» 

; DecKs^kalnl r-akr, 1 tf«i. - 

I Bfaft, j * 

i 0 »U } Ilm, 

I Maxxc meal, 3 | 

I T<»ul l»ffy Master m R»uor< 


Hi 

34^ 

m 

150$ 


i-H 

S7 

1 t-74 

17 

I 3*3*1 


34>7 




2 . Digistibti Albumimid$.-^*X\\ii:i^ have been calcu* 
fated out on p. i 2 j, and amountCT^i to 2 * 135 lbs, 

3 . Starch Equivalent, starch e<}Utvalcnbi in 

table {pp, 48 to s 1 ) arc given per lOO lbs, of the particular 
food, and for calculating rations it is a convenienae to 
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tlivide It by lOO, and u«e the starch equivalent per i Ib. 
of (bod. 


ttoUMi. 

SlArrk Xqi^inmbMKl 
{M»r lib 

IW |tit<nl*ii 

Swfdc*. >0 JU, 

CMs; !H, 

a to Ihk, 

lily, 171 lb*, . 

^>Ji .. 

$' 4 JS - 

tl«r«iirtt<ii{r«j fikr, a lu.. 

0 - 7 * . 

I '42 M 

Hnn (abeit ). f Hm, . 

0^47 .. 

- 

IWu (msthc*,!). 5 lu. 

0 - 6 J . 

1 . 

Mitfc meal, } It* 

0 .S 4 . 

I'St „ 

TnS»l FtJUiVllct)! (ft . 



The alKivc raticni, thcrcff^re, pr<»vide5 2 IJ5 lbs. 
digestible albuminoidn and 14*295 lbs. starch et^uivalcnt. 
Hence, when ju<lged by the Kellner standard for cow 
giving J milk (sec a!>f>vc;» it is a little low in 

digestible albumin<M<ls, and higher than need be in 
starch csjuivalciit. do correct these tx>ints, increase 
the a»tton cake t(» 3 lbs., <iecreaM; the crushed tats and 
the maize meal to lbs* ami 2 lbs. resj^ectively. The 
corrected ration will then give 2-36 lbs, digestible 
albuminoids and i3tS5 lbs. starch ctjuivalcni, which 
conforms to the Kelhtcr stamlard, 

AdJusUnc BUillner Standard to Individual Oaaaa — 
Take for cxainfdc milking ct»ws. These would var5’ 
live weight, as well as in milk yield, and it is convenient 
to consider these two points sc(>arately, in order to 
arrive at the total fo<xl requirement, 

( 1 ) tUivrding /«» Lhst pf 

Ciw.--- Kellner points out that the maintenance require* 
mail per day of a fulUgrown ox per tooo lbs, live w'dght 
is : 0*6 to lb, (average 07 lb.) digestible protein,' 

< tuf an in call cow the digetltbit pmirin only thottld l*c 
benMUMd to o-;! Ih. fast day. 
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6 lbs. stmidi equiimient, with 1 5 to 2i lbs. diy matter, amt 
it t$ assumed tKat the maintenance requiremcfit of a 
€lfy cow would be the same. 

It would appear that when a am* is receiving 
additional food (c>r pn:xiucti\*c purposes (i>.» milk) the 
digestible nutrients required arc rt'^ughly pfoportional 
to the body weight Hence the maintenance require* 


ments for cows of different live weights would be as 
follows : — 


5 

ftisfr-h 

of 



$ »'«t. 

? CM'»J7 S?‘, ' 

5 - 57 <> 

9 - 


<»<Jk4S „ 

to .. 



11 .. 


: } 9 » M 

u „ 

CHfM* M 

$ ... 

(2) ProdHCiiim 


u Milk 


one takes Kellner's stamlard rations ft>r a>ws giving 
different quantifies of milk, and deducts the standard 
maintenattce rations, the differences will give the 
required feerjing standards for valuing milk yieids. 
Taking average figures in each com:, the prcKluclion 
standards according to milk yield wouid be as follows ; 


muk f 


(I) to ^4)* 

(t> » 

(1) 

(4) 40 

HiftMiff ricidH Mta 
pcf f aUoh 




0'45 IK 

^ a*|o „ 
I 

1 




I Ihk. 

I 4 9 > M 

I •f-n 


(3) Tout/ Ralion Required . — It i» now quite eai;^ to 
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'mrive at the fiwd standard (or, say, a 1^2 cwt cow giving 
40 Ihs, (4 gallons ?) of milk per day, viz. ; — 

mMttk 

MtlotetiAiicc r»ttoD for ii cwt. cow , . <*941 Ik S-o 64 tbi« 

Prodfictioii r»oon for 40 \h% milk per tUy 2*300 w 9*250 
Totftl mrion required per day . 3>a4t Ibik 17*514 Ifafc 

Profcs3H>r Hacjcker holds that from his experience at 
Ihc Minnesota Station (T S A.) with thlry^ cows, the 
fcKicJ rc<juirc<l should vary with the iiuiility of the milk 
m well as with the cpianiiiy. Assuming; that the 
Kellner stan<lartl ab<»ve is f*r milk containini; f jxrr 
cent butter fat Haeckcr su^^»c5ts that a 1000 Ib. cow 
giving "*4 per cent'* milk should have in addition 
007 lb. digestible albuminoids s-iihI 0466 lb, sUtrch 
equivalent ; * while for ‘ 5 |)cr cent *' milk, the addition 
requireti <»vcf "3 {xr cent/* milk would he oil Ik 
digestible albuminoid^ and 0932 lb starch cxjuivalcnt* 
If one <lccidcd to vary the nutrient requirements in 
standarct rations according to quality of milk given, it 
W'^ould Ik: nci:css.iir) to make these' further siilditions to 
the tula! ration given ak>vc. 

(G) The Arauiby Feedinn Standlurda 

Professor ArmsbVp of the IVnnsylvaiikt £x(Krinient 
SUtion, has built up a system, ver)* much on the lines 
of Kellner; except that the net cncrg>' (Thermal) 
value IS substituted ft»r that of starch equivalent This 
net energy value means the energy^ which is actually 

^ ActmUy 0*4 tb, dtgtstiblt carbobydiairi and ooj Ik 
diillstlblft^lit 

< Aclitiilly oS ik digestible carbnb)df»tei and cnsA Ik 
dlftttible bit 

The starch equivntenis ba%si been cakuiaied frdm lli««e %iiresi 
in order fe At in with ibe Kellner itandardi. 
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available to the animal af^er deducting what is required 
for purposes of mastication, digestion, and asaimilatton. 

Bow Bnorgr VmiQoa are ObtaiMd.-— The energy or 
heat value of a i(itx>d is obtained by the use of a adori* 
meter, ^ which is in physics an apparatus in which a given 
quantity of a food is burned in oxygen gas under pressure 
The amount uf heat evolved is taken up by water, and 
the increase in temperature noted by a thermometer. 

For this purpt>se. the heat value of the food in 
measured, by adopting a unit called a “ caloric/* which 
is t|ic amount of heal required to raise i kilogram 
(2-2 lbs.) of water i C , nr i lb. of water 4 F ** Therm ** 
is the name given tt» 1000 calorics, as this unit is found 
to be more convenient f»jr nulrititm studies. 

The total*’ heal value (energy) obtained by the 
use of the calorimeter with icx> Ib,^ t»f the following 
foods were as follows: — 


Timothy hay j>ef cent, imnsturc* 175*1 

Oat lUaw f . „ } .171*0 

Maise meal „ e. 170-9 „ 

Pure dtgcsiible aihummonls . t^ro „ 

„ „ cartjohydrates . ilkVo 

„ fai cif <,»}{ . 


It will be noticed that fat has a value t>f 2-27 times 
that of the carbjhydratcs. which is vcr>' near the 
commonly acceptctl average figure of 2 3. 

The ** available " energy to the animal is that which 
remains after (icduciing Iroin the total in the foot! that 
found in the excrements, as well as tliat which escapes 
ff«>m the body in the form of gas. The deductions to be 
made in this way amounted to 22 4 per cent in the case of 
make meal, and 56 8 per cent in the case of timothy hay, 

* A caioruneier is now insulied at the School of Agrkiilliire, 
Cambridae, for me in nuiriuon sttsdies with him animals. 
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The net energy value of the ffKJjl h obtained by 
deducting from the ** available energy ** that part which 
is used up for purposes ckf mastication, digestion, and 
aMimilatioa In the case of mairc m^al, this deduction 
amounted to 36-3 jier cent, of the total energy'* %^ue 
of the f«j»od, and with timothy hay 29 5 {>er cent 

The total losses in these t\v<» cases amounted to 
587 per cent in the case *'f maize meal, and 85 3 per 
cent, w'ith timothy hay. leaving ** nci energ\‘ values" for 
maintenance and po»<lucti*»iJ |>uq>*»ses ^»f 41 3 jK^r cent 
and 147 jK*r cent. rrsj>eiiivrly. <!<r in thernai units, as 
707 and 26 4 iherinH resjKrctivrly 

In this way Armsln was able to arrive at the '* net" 
cnerg>‘ values »»l the various fettling stuffs, a few of 
w'hich are given Ik'Iovv I he figures are j>er lOD Jbs. 
of the f)art»cuiar Onni 
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5 41 

kM74 

TiwkaSy K*f 
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.ns<^ 

Lut^ntwp (iffirtwv) . 


r-Sc 


gffkl (Jfl > 

1 ^# 1 

i 39 

if>t: 

i 

4-41 
; ^SXS» 

SSX”’ 

<# I 

114 

i 44 
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Ajtaabr rttdlnf StandAiila CEtlllw --These arc 
dh^kied Into iwii j^irtji: (1) the nmintauincc require- 
ments, and (2) the protluciion requiiements* 
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is assumed to be the same 
whether the animal is a cow or a steer 


14 ir« WWiki, 

d^pmusi* 

AlbomlMiilKW 


$00 Ibi. 

0-50 IK 

(hennii. 

79^ « 

0-40 .. 

4 - 9 S .. 

1000 „ i 

0“$0 .. 

h-00 

1350 „ j 

0410 . 

7 <tt 

1 $00 « : 




ProdmtioH — The daily poxiuciton standards arc 
given fjcr i lb of iiicrease in the casc of a fattening 
bullock and per i lb milk (4 {x*r cent) given in the case 
of a milking cow. 

rstt 4 Ko(&f r«u^ 

3*5 tlirnns per (iay for e:kcb I lb. Oo> lb. dige^siblc albumtnoidf 
increase in li%‘c weight. and 0-5 thertn per day for 

each I lb, of 4 per cent, 
milk given. 

Total Rattofui required.— The total ration feir]utrcd 
by a 12 cw't cow giving 40 lbs of milk, would be as 
follows : — 

Uv* Vmi^t 

¥m numteranre, t|44 
For prodiwnwjo, 4qli)n. at milk 

*^cp(al <Uijy mtitwi . 

In the case of a fattening bullock, increasing at the 
rate of 2 lbs. per day, the total dally rattan required 
for a bullock (say 1000 lha live weight) would be;— 


in<r«* 5 ib*i> 

l-OO „ 


SihWiy Vftld*, 

thcrniiik. 

U <30 

flieniii. 
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For 

For {iradttciicm* i lb*, jncr tUy 


ArmMhf StamtardUi for Hotom and Shoopu-^The 

food sland^rd for a lotx) !bs live wcij^ht, consists 

uf t lb. digestible «i!bumin<>t<is an<i an energy value of 
7 tberms ; whereas for a nheep. kx) lbs live weight, the 
total daily rati<»n should contain o lo lb digestible 
albuminoids and an energy value to therm 

If emc refers u* the table »»n p 135. it is now quite 
caLsy to make up suitable rations lo a jxirticular 
standard by this inetho^l. 

XVm VALUATION OF FOODS;* 

It is wry <{dTicutt to devise a satisfactorj* mcthtnl 
of valuing seeing that they var)* much in 

com|)asition and digestibility I he value (»f the food 
to the animal must be taken in conjunction with the 
value i»f the manurial residue, if its real value is to 
be obtained Kven when all these are taken into 
account, and the fvNxI valued accttraiely from its chcnrtcal 
comsiitucnts, there arc such im}x>rtant things as palat* 
ability, laxalivcncss, etc, fur which it is difficult to fix 
a profier value. 

The **FihkI Unit” system values the footl from 
ita^cmtcal composition alone, without considering its 
digestfbiKty ; while the second n stem takes into con- 

* til thk iacikia the co»t uf feeding fur »otnmer 1914, 
wilt need lo be tnem^ed atvfiroEintatelF $0 per cenl^ and the unit 
valtMTi by ibe itinc atnooiit 


iXapMiiiy* 

ailOiMMKlM*. 

0*50 Ih, 


Umtfjf VAl«e 

600 Ukiw. 
7-00 .. 

1 1-00 ibermx 
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sideration the food which is retained the animal 
hody\ and makes allowance for the manurtal residue 

(a) Food Unit Syatont - The method employed in 
obtaining the number of ‘'fotKl units in a food, is by 
multiplying the actual percentage of albuminoids and 
oil by 2|, and adding these results to the percentage o( 
carbohydrates. The total then represents the number 
of food units in the f^xl. linsetxi oikc contains: 

albuminoids, 30 pc‘r cent, ; oil, 10 |x:r cent ; carbo- 
hydrates, 34 per cent Hence : — 

,30 X ai 10 X 34 > Food unUi in linseed cake 
75 ^ 25 -f-34 

*34 

The ** value of a unit/' or the "unit value/' is 
obtained by dividing the price |>er ton by the number 
of fixxl units in the UmhI A. 4;, sup^iose the above 
linsecsl cake could hi* bought for jicr ton. the unit 

value would be- ^ ^ * - i s 4d. 

*54 *54 

One could ni>w value approximately and compare 
other linseed cakes by a.sccrtaining the f«xxl units they 
contain and pulliplying this number by i s, 4d 

This system may lie uscr<l f<ir valuing and com- 
paring foods of a similar nature ami compc>sitiun ; 
decorticated cake and soya fxran cake. 

tMi (Xrbi»* fmd 

mim/Mn hf4f%ym^ Vtttlii. 

l>ecort|caied cofion c-skc . 41x24 4 9x2^ 4- 26 ifi 

Soya beau cake . . 45^^21 4 7 ^ 27 * 152 

The food units in these two foods arc practically eejuai, 
and unless the units in one case are more valuable than 

* The price of Itofced cake is now {summer 1914) about 
loft. per ton and the unn value m 
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thoiie in the other, the cake» would be of ijqual value. The 
unit value of dceoiticated cotton cake i» approximately 
IH* ad , that is, ad. less than for linseed cake, which 
shows that a level ** unit value ” for jail concentrated 
foods IS not feasible 

Further, foods rah in fibre rajuire much more 
energy for digestion, an<l arc conso|ucntly Icsm valuable 
|>cr fisKl unit for feeding purj^oscs 

A rough idea of xvhiikrr any faf luuJar /o0d is ch^ap 
&r at preunt tnarkii pfurs rnas' be f»btained by 
putting money values un the albumiiK*ids, oil, and 
carbohydrates* rcsfxxtivcly guaraiilced in the ?ood 
under ctjnsidcration ; but for this purpo<se it is 
necessiiry to divide conccntratetl into two 

groups, accor«ling l** their fibre content, vir : — 

Group h fhoMT containing less than per cent 
fibre 'except ihon* \Mth over 40 per cent 
albuminoid!! 

Group tl Tliosc Containing t»vcr 12 per cent fibre 
(including iiio>e with over 40 per cent. 
albumtnoi<U . 

Tltcn by allowing the follow ing unit (which, 

by the way. may vary from year to year . vi3L : — 

oir 

I. 5*^ 3d. IS. jd 

tt lU 9il 3S. IS. td. 

tlie cslimatcrl value [xrr tun will l>c obtaiacxl 

* The prrcentajfs of carbohydrates ts not slated on an tnvotce, 
atxf an ajreniice analysis for the food in quetnon will need to 
be taken from the averai^e analysis given on pp 48 to $1. 

* These prices are for autumn of 1914. Taking the sttminer 
prices of 1914* these unit values will need to be increased by 
approsimately $0 per cent 
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The following examples will show how to apply 
this method with, say» linseed cake, fiatineal. decorticated 
cotton cake, and dried brewers* grains : — 
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Albuminoids . 

4 i 

.It 2 

*- 

9 

20 

3 9 /3 

*5 

0 

Oil .. 

9 

At 2 V 

t 4 

9 

- 

412 9 0 

19 

5 

Carbohydrates 


at { i 

1 s 

2 

42 

at 1 1 - a 

5 

6 

Fricc^ 

per ton 

5 

S 


li 19 
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When the market price ih in exce*^?* «»f the csiimatCfl 
\*aiuc the f<Kxl is generally dear, when below, it is 
cheap, provificd the c<mdition is g^w-d and it suitably 
blended. It will Ik; notice#! that this system d<ies not 
lake any notice <>f the {xdatability <»f *t ftK*d, and only 
indirectly the digestibility, but includes nuuniriiil value. 

(0; ManoHal R-Mldua — The undigested {j^irt of the 
food, known as the excrement, is fairly rich in 

nitrr^gen. phosphates, and jj<»tasli. coascxjucntly it 
has considerable value as a manure for farm creeps. 
Fulther. the digcsic#! [Mrl is only partially retained by 
the animal bxxly, which makes the liquid excrement 
rich in nitrc>gcm and f>oiash. 

These residues have been valued by* Ilatl and 
VoclcKer in the following table (see pp, 142-44), In 
practice the full theoretical manursal value of the residue 
is not realised, on account of leakage, which ts» even 
with the greatest care, considerable, and in other ctsoi 
enormous. An allowance has been made in the last 
column of the table for leakage of manuria! constituents, 
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but it h nec&mwry that precautions should be taken to 
have an impervious floor, to {irevent wiikbing by rain as 
well as heating of the manure, tf these manurial values 
are to be realised 

The net cost f»f the OkkI f<»r feeding purposes is 
therefore the t«»tal o»st ton, less the value of the 
residue actually rciiained in the manure. 

XnL FRSPARINO FOODS FOR STOCK. 

Several devices have to Ix^ adopted by the fec^ier 
of st't<k to ovtTcomc diflicuhies which arise* in •his 
cflbrts to supply the st*»ck with a whole‘s «nu\ paiatable, 
and at the .siirne time ccMuomica! ration. Some of 
thcac arc as follows — 

I, Drjdng. HajnnaJrinj: — (ireen Hke grasses 

and clovers are made hay tr. dried in air . after 
which, with ofdinar)* larr, they wi;! kce{> >wecl for one 
or more years 

In England it i.H u.siial cut the grass, turn it and 
p>ssibly led Jt. till 'sufficiently dn A sKic--<iclivTr>* 
rake places it in a oov, fr*»m whicli it r> made into small 
heaps called “ctxkN. ' ioiuaining I l»> i ewr each After 
a few^ flays it is carted and made into a .^lack, the 
whole operalkm Ixung corKludf*<f in a week or* a 
fortnight, acxt»rding tu the weather. 

In Scfitlaiul as Mnn\ as the gr«xss is lurncfl and 
approximately air-<lritrtl, although too pcxn to cart 
it is placed in large heaps or “tramp coils" in th^ field, 
each containing to to 20 ewts. tif ha> . In wet districts 
a is plactxl in tlic middle to fiicititaie drj ing. 

After one or two months it is carted and stacked. 

The chief diflerence, although not ct>nstant, is that 
English hay “sweats** a little, and becomes a nice 
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bnt^mUi yettow colour^ while the Scotch hay retaiiis» 
more or hm. its natural colour. 

E Ellaiw-4>xasicmaUy in Great Bfitain the weather 
II ^et at haymaking time» and an^ b<^ of getting 
the grass dried with the sun may seem, at the moment, 
remote. In such a case, the grass may be cut and 
carted at once into a stack. dam{>. pit or Tower silo. 
The grass settles down very considerably, and becomes 
dark brown in o4uur. w'iih a very strong smell It is 
then called silage Su^ck. Inmever, eat it, and it is 
being used u> substitute the whole or a {>art of the roots. 
Although grass may be preserved in this way, il is 
better^ where p«mibic. ic* make it imo hay. 

In America, green rnai^c is cbafferl and blown into 
a tall cylindrical building (silo). It i^ siimply trodden 
dowm with a couple of men. and will then keep for two 
years or e%*en more This silage has a much nicer ap- 
pearance than silage usually made from grass in Great 
Brttaitt In the author's < opinion, the onl\' satisfactory 
method of dealing i% ilh fi»ragc crops gr« »w n s) stcmaltcally 
for daily cows (I'c, arable dairy f.irmiag ; is to use a 
Tower sikx and convert them into siUge. 

E OhaflUig. — 1 his term is applied to cutting of 
hay and straw intt* very short lengths b)* machinery. 
The resulting chaff or chop is most usc^fiil for miwing 
with pulped rcM>ts and conccntratcxi fcHxIs. In this wray 
the hay and straws gc» much further, largely because Uicrc 
ia kwa watted from the rack or *‘cratch.“ Hay of rather 
Inferior quality can be gradually arorked off in this 
way. 

•For fattening animals the mechanical energy 
diMlwided from the body to chew*, masticate, and pass 
these bulky foods almig the alimetitaiy canal is 
mfatlmiied when the hay and t^aw have bt^i chaffed 

ic 
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in this way. The same thing applies to grinding 
concentrated foods. 

4. Pulping^ fingering, and slicing Roots. — For young 
stock as \^dl as for mixing with chaffed hay and straw, 
the roots must be reduced to small pieces by machinery. 
Pulping cuts the roots into ver}' small pieces, while 
fingering cuts the roots into pieces like human fingers. 
Slicing means cutting the roots into parallel slices of» 
say, half-inch in thickness, i^ulped roots are chiefly 
used for mixing with chaffed hay and straw ; fingered 
roots, although sometimes fed with chaff, arc largely 
used for sheep ; while sliced roots arc fed to cattle 
which are unable, on account of teething changes, to 
eat or “ break ” whole roots. 

5. Grinding, Rolling, and Nutting.-— I'hesc terms 
refer to different methods of brui.sing seeds, grain, or 
cakes. Grinding reduces the fotd to a meal, while 
rolling simply squeezes it out flat. Meal is preferable 
for feeding with chaffed hay and straw. Rolled oats 
are better fed to horses in the dry state. 

Cakes may be' ground down to a meal, or may be 
broken into small pieces or “nuts.” In the latter case 
the cake is said to be “ nutted.” Some cake manu- 
facturers are making the cake into cakettes, and in a 
few cases small ‘‘nuts” or cubes of one inch each side; 
the great advantage being that it dispenses with 
nutting the cakes on the farm. 

6. Softening Ck>ar8e Foods. — Coarse, hard con- 
centrates like undccorticated cotton cakes should be 
nutted for a week or a fortnight before being fed to 
stock, as the nutted cake absorbs moisture from the Vir 
and becomes very much softer. Apart from this, nails 
may sometimes be detected and removed before feeding. 

Hay and straw chop, wheat chaff, and oat chaff may 
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be mixed with pulped roots, and possf^ly water added. 
The mass is left for at least half a day to enable the 
moist roots and water to soften the coarse straw, and 
later bring about slight fermentatior^ so as to make 
the ration more attractive to stock. 

Inferior foods arc often used up in this way, the 
food being made attractive with treacle, locust-bean 
meal, or other condimcntal foods (see p. 8i). 

7. Steeping. — Many folks believe that if concen- 
trated foods are steeped in water and fed to milking 
cows in the form of a thick gruel or “crowdy,"’ that 
the yield of milk will be increased. This may be the 
result for a short time after the commencement, but 
experiments at Offerton Hall, County Durham, do 
not show that this method of preparing the food is 
justified by results. 

It is not advisable to give cither wheat or barley 
in the raw .state to horses ; in fact, wheat is often blamed 
for giving horses “fever of the feet’’ (laminitis). If, 
however, these food.s have been previously steeped, 
they can be fed to horses as part of the ration without 
much fear. 

For calves the gruel fed to them may^bc made by 
steeping the meals in cold water for half a day before 
feeding, instead i>f scalding it and feeding almost 
immediately. 

8. Oooking or Steaming. — This is applied to foods 
which have either been steamed or treated with hot water. 
It has the effect of softening the food, and often impAving 
the jpalatability. Experiments do not appear to show 
that cooked food i.s more digestible than uncooked, 
although it may be more readily eaten by stock. 

With hor,ses, foods which have been boiled (beans, 
barley, linseed) or treated with boiling water and made 
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into a mash (brjin), are used in the winter months to 
facilitate the casting of the coat The same foods may 
be used as occasional laxatives. 

For pigs, pofatocs may be boiled or steamed and 
mashed up with meals, so as to make an attractive feed. 

Cake manufacturers generally co<3k or steam the 
foods before they press them into cakes for cattle 
feeding. Calf meals are often made into gruels with 
boiling water before being served to young calves ; 
those calf meals containing ground linseed cake should 
be moistened and stirred with a little cold water before 
adding boiling water, otherwise the gruel is apt to 
form into lumps and the inside of the lumps remain 
uncooked, 

0. Wanning foods in cold weather may have a 
rather considerable effect, seeing that all cold food 
taken into the system must be heated up to the 
temperature of the body at the cxpcn.se of the food ; 
further, the effect of a sudden chill on the sy.stem of 
stock generally docs not tend to improve the health. 
There apf>ears to be ground for believing that in cooked 
foods or gruels fed warm, any benefit derived is more 
due to their being fed warm than to the actual cooking. 

10. Condiments. — These are generally vegetable 
substances which give flavour and often aroma to 
unpalatable foods, thus making them acceptable to 
stock. Appetising foods appear to increase the flow 
of the digestive juices, and encourage stock to cat a 
larger* quantity than they would otherwise do. In 
fattening cattle this is very important, since, generally 
speaking and within certain limits, the more food the 
animal can be induced to eat, the quicker it will fatten, 
and some saving will have been effected on the food, 
more especially with regard to the maintaining of 
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the body temperature at approximately 40’ F. above 
atmospheric temperature for a shorter period than 
would otherwise have been the case. 

In the case of horses doing hard^work, they may 
not cat a sufficient quantity of unattractive foods to 
enable them to perform their daily work, consequently 
they lose flesh, but with the addition of some condimental 
food they may often be induced to eat sufficient food 
, each day to keep them fit and trim for the work. 

The same argument could be applied to young 
animals which are growing rapidly. Hence for r^id 
growth, fattening, and for work, even with concentrated 
but possibly tasteless or unpalatable foods, it is advis- 
able and often necessary to add .spices to the ration to 
make it more appetising. 

With inferior foods, such as hay which has been 
weathered and probably gone slightly mouldy, it is 
ver>' nece.ssary to at Id spices or condiments tt> disguise 
the flavour. Theoretically such hay should not bt' fed, 
but in practice it is often necessary^ to use hay up 
in this way. 

Condiments and condimental foods are only used 
in sufficient quantity to make the other concentrated 
foods attractive. They may consist of one substance, 
or a mixture from .several sources ; broken (kibblSd) 
locust beans, ground locust beans, malt coombs 
(cummins), treacle, and |)ossibIy oatmeal and oat 
hulls, are all single substances which ye commonly 
used Locust beans and treacle sweeten foods» con- 
siderably, while cummins and oatmeal give a pleasant 
aroflia, 

Condimental mixtures may contain several in- 
gredients which stimulate the flow of saliva and diges- 
tive juices, and to some extent purify the blood. The 
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following would be a fairly 
mixture : — 

Sulphur 
Saltpetre «. 

Common salt . 

Fenugreek (powdered) 
Gentian ( ) 

Aniseed ( „ ) 

Ginger ( „ ) 

Locust'bean meal 
Maize meal . 


typical and cheap | cwt. 


4 lbs. 
4 »t 

1 ». 

2 M 
* « 

1 H 


S6 lbs. 


XX. FARM HORSES. 

The type of draught hor.se which is at the same 
time most suitable for work and most valuable when 
the horse is to be sold, is one which possesses a good 
constitution, a big massive body, with sound legs and 
feet. The horse should have good action, clean flat 
bones, and its legs should be attached to the body 
and shaped in such a way as to stand severe work. 
In addition, horses affected with roaring, grunting, 
shivering, cribbing, and similar defects should be 
avoided. 

Undoubtedly the breeding of the animal has a 
great part to play in securing an animal of this type, 
especially when one remembers that so many defects 
like sidebone, ^ringbone, shivering, etc,, arc hereditary; 
but wl*at concerns us chiefly at this point is the feeding 
of horses from birth to maturity, in such a way as to 
secure size, substance, and avoid injuring the legs* by 
careless feeding ; in fact, muscular development in young 
horses is all-important 

Bfood MavM.— It is usual to commence the mare 
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•breeding at about three years old, the period of gesta- 
tion extending over eleven months. * Pregnant mares 
require plenty of fresh air and exercise, and a fairly 
Itb^al diet, which is sufficiently rich in albuminoids and 
bone-forming materials (phosphates and lime) to support 
and develop the foetus. Cold spring water should not, 
generally speaking, be given to mares in foal, as well 
as any foods that are liable to produce flatulency or 
Colic, bean meal, raw potatoes, etc 

Unless the marc is out at grass at foaling time, 
she will require a fairly laxative diet, e.g., bran mashes^ 
etc,, so as to get her bowels working fairly freely ,*and 
thus facilitate foaling. If the marc is to foal in a loose- 
box, it should have been previously cleaned out and 
di.sinfected, so as to free the walls and floors from the 
germs w^hich arc resix)nsiblc for navel ill or joint felon ; 
in fact, the navel should be disinfected and tied 
immediately after foaling wdth siring which has been 
prcviou.sly soaked in a di.sinfectant 

Grass is the natural food for milk, but if this is 
insufficient or not available, it will be necessary 
to gradually substitute the bran mashes at foaling 
time with other concentrated foods, w^hich will in- 
crease the flow of milk, such as ground oats, maize 
meal, bran, bean meal, and linseed cake. Mangels, 
swedes, or forage crops (vetches, etc) would be most 
useful along with some nice sweet hay. If roots arc 
scarce, treacle may be used on the hay ergp. 

The FoaL — As soon as the foal is strong enough to 
stand up, it may be necessary to assist it in getting its 
Hrsc drink of milk. Shortly after this drink it is usual 
For the bowels to work. 

If the foal is persistently costive, it would be 
accessary to give the mare a more laxative diet, 
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bran mashes, roots, forage crops, etc, while in extreme* 
cases the foal mky be given a tablespoonful of castor 
oil 

Mare’s milk is poor in albuminoids (2 per cent) 
and fat (i^ per cent), but rich in sugar (si per cent), 
hence for orphan foals cow’s milk may be used, pro- 
vided it is made to approximate to the composition 
of mare’s milk. This can be done by taking two-thirds 
cow’s milk and one-third water, adding one or tw 6 
teaspoonfuls of sugar for every pint of the mixture of 
milk and water. 

In Norfolk, after foals are two weeks old they 
are sometimes fed in addition to their mother’s milk 
with skim milk, boiled linseed, and bean meal, 
getting by weaning time (six months old) probably 
as much as 2 galls, milk and 3 to 4 lbs. mixed meals 
per day. 

The Young Horae. — The great thing to keep in mind 
at this time is to encourage the production of hard flat 
bone, sound legs 'and feet; but if the foal is kept in 
close boxes, standing on heating manure and liberally 
fed, there is great danger that this ideal will not be 
realised. Without doubt the best w^ay is to leave the 
young horses out in the fields altogether, provided they 
calf run into a shed at will when the weather is bad, 
as well as to receive their daily supply of hay, cake, 
and com. There is no finer concentrated food for 
young stock Jhan a mixture of 3 parts crushed oats, 
2 pants bran, and i part linseed cake, given at the 
rate of i to 2 lbs. per 100 lbs. live weight. With this 
open-air life the young horses get plenty of exerAse. 
Every effort should be made to expand the heels of the 
young horse’s feet and develop the frog. To do this, it 
is necessary to bring the frog in contact with the ground, 
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that the pressure on the frog will tend to expand 
tile heels. Careful shoeing is most important when 
the young horse is old enough to have shoes on. 
If the shoe is hinged at the toe, so as to move laterally 
at the heels, it will encourage the lieels to expand 
The concentrated part of the ration should be rich in 
albuminoids, so as to develop as much as possible 
the muscular part of the young horse. The horse 
'Would be ready for work at about two to three years 
of age. 

Work-Horaea---Gcnerally speaking, the ration of 
horses doing fast work should be richer in albumiAoids 
and less bulky than that which would be required for 
those doing slow work. When the horses are not at 
work the quantity of concentrated food given may be 
considerably diminished Inferior foods should only 
be fed in small quantities at a time, along with com- 
paratively large quantities of wholesome foods, and 
changes of diet should always be made gradually. 

It will now be helpful, in compounding rations 
for horses, to discuss the various suitable foods and 
the particular form in which these should be fed 

//tfjr and Straw , — Horses much prefer the stronger 
stemmed grasses (rye grasses and timothy, etc.), and 
clovers when made into hay, than the softer meadow 
hay. Old meadow hay, however, is preferred by some 
for hunters. 

New hay which is heating (#>. in the sweat) should 
not be fed to horses at all, if it can be avoided, other- 
wise it is almost sure to cause their l<^$ to swell. Hay 
Wniefa has been heavily manured with nitrate of soda 
adversely affects the kidneys. 

Horses receiving straw as well as hay arc con- 
sidered to "^keep better in their wind,” and stand hard 
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work better than those ifed on hay alone. The cost of 
long food can therefore be somewhat cheapened by 
including straw. 

If the hay and straw are chaffed and mixed with 
meals, they can be made to go further, partly because 
less is wasted. Inferior hay may be spiced, so as to 
get the horses to eat it readily. 

Oats , — New oats should be carefully fed, as they 
have a tendency to make horses’ legs swell. Young 
horses and “ bolters ” should have oats crushed or rolled, 
in order that they may digest them better. The 
former have difficulty in grinding whole oats during 
the time their teething changes are taking place. 
Bruised oats are more economical to feed than whole 
oats, due partly to men feeding them chiefl}^ by 
measure. It is a ver}' wasteful plan to give a horse 
more than it can clean up each time. The feed of 
oats should not be given immediately before watering, 
otherwise the coarse hulls may be washed into the 
bowels, thus causing irritation and colic 

It is usually considered that horses which grind 
down whole oats and fodder crops for themselves stand 
severe work better than those receiving bruised oats 
along with chiffed hay and .straw. 

parley , — Not very suitable ; should not be fed unless 
steeped or boiled. 

Wheat , — Must be fed with caution, as it is so often 
blamed for giving horses fever of the feet (laminitis). 

Peas and beans. — The.se foods are rich in albu- 
minoids, consequently they have the power of 
developing and strengthening the muscles, which 
all-important for horses doing hard work, h'or fast 
work they arc especially useful, and their poverty in 
fat makes them all the more suitable for this purpose. 
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They may be included in the ration to the extent 
of 2 to 3 lbs. per day, but horses receiving them should 
be regularly exercised if not at work, otherwise they 
may become too lively. 

Bean meal is a rather sticky food when moistened 
with water, and needs to be mixed with crop or bulky 
concentrates like bran or dried grains, to open it up. 
If fed in too large quantities it may cause flatulency or 
'colic. 

Maize , — A useful food, but is very heating on 
account of its comparative richness in fat (5 per cent), 
and should not l>c fed alone. It is best used in combina- 
tion with oats, bran, peas, beans, or dried grains, up 
to 6 lbs. per day. For slow work the proportion of 
maize in the mixture should be higher than for fast 
work. It is cither fed as a meal or cracked. 

liran , — This bulky concentrate is extremely useful 
for mixing with bean meal, maize, oats, etc. 

When made into a mash with hot water it has a 
laxative effect, and it is a common practice on some 
farms to give hor.scs bran mashes at week ends. This 
is useful, cs}>ecially when the horses have had high 
feeding through the week. It is not wise to mix ground 
oats with a bran mash and feed at once, as the mash 
travels through the system comparatively quickly*and 
may carry some of the rough hulls of the oats into the 
bowels before thc\^ have got properly softened, po.ssibly 
causing colic. Boiled linseed, boiled beans, or boiled 
barley may be used in the same way as bran plashes, 
especially at times when the horse is casting its coat 
• Some of the best farmers have ceased to give horses 
mashes at week ends, as they consider it better to give 
them two to three tablespoonfuls per head daily of 
linseed oil on the chop food. In this way there is less 
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risk than when the horse receives big doses of the 
laxative food (bAn mashes) at week ends only. 

Roots , — Roots are very useful for keeping the bowels 
in working order.^ Carrots are the most suitable roots 
for horses, next come swedes. Potatoes are apt to 
cause a)lic (flatulency) unless carefully and sparingly 
fed. It is best to feed roots regularly to work-horses 
to the extent of 3 to 10 lbs. per head per day. 

Suitable Rations for Horses. 

The tabic shows t)’pical daily rations of con- 
centiated foods ^ for farm- work horses which weigh on 
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Ailum-.JioJ'i#* I ¥aI. Vibtr. 
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ji-*r I ji**rc*nl. 1 

I ' 8 lbs. aits • • I i ' 1 

j 2 Itw. mai.ic • • *4 I 5 ^ I 

I ' 2 lbs. beaus . . ) , j j 

i 2 8 lbs. maize , . » > ; 

! 2 lbs. bran .. .y t3\ ^ 4l 4 i 

I 2 lbs. gram . . ) ; j 

’ j 

3 6 Ujs. maize , . i ! t 

’ 2 Hits, l^cirii. . . I i J, I 

; 3 IVks. tiricil grains . j ' 

• ' 1 lb. shar{^s . . I I 

I 

4 ; 2 lbs. (XitS ’ • i ’ ; 

$ 2 lbs. &har{>s . . I • 

I 4 lbs. maize • . [ i I3i 5 61 

1 2 lbs. bran ^ . . I j 

j^2lljs.gram . .1 } 


an average between 1200 and 1300 lb.s. each, kcepirfg 
in mind the following “standard" w'ith concentrated 

* Farmers wishing to make up similar rations of concentrated 
foods should refer to special table of analyses on p. 206. 
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food: Muminoids^ 12 to i6 per cent; fat, 4 to 5 
per cent ; fibn (not exceeding)* 8* per cent. ; and 
allowing i lb. concentrated food for every 100 lbs. live 
weight of horse. 

Ration 2 is very low in fibre, and would be very 
suitable for feeding to horses receiving liberal allow- 
ances of oat straw in the long focKl. Ration 4 would 
do ver)^ well when horses were getting hay and 
straw. Linseed cake nr linseed oil or roots may 
be added as required, to make the ration sufficiently 
laxative. 


“Short" V. “Long" Feeding. 

The quc.stitm is often asked whether it is worth 
while to chaff the ha\' and brui.se the corn for horses. 
It is now' generally admitted that it is much more 
economical to adopt the “short feeding” method; but 
in the case of horses which can deal with their food 
in the whole state, they will stand hard work better 
than lhi>sc receiving chaffed hay and bruised grain. 
The two examples given below will show the economy 
of “ .short ” feeding. 

(rt) The London Tramway Conipan;^ had at one 
time 6000 horses. The.se were divided into two^lots 
of 3000 each. Lot I. received crushed oats, hay, and 
straw chop, while Lot II. had their food in the natural 
state. The horses in each lot were doing the same 
class of work, and in spite of Lot II. getting a heavier 
ration, the advanUgc w a.s with Lot I. ; — 

Ration^ Im! /. Riifion, //. 

16 lbs. crushed oats. 19 lbs. whole oats. 

74 „ chopped hay. 13 „ long hay. 

24 ft cut straw. 
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It was found that the “short'* ration saved £ 6 o 
per day on 300cJ horses over that fed in the natural 
state. The total saving for the year on 6000 head 
was £22,100, majeing an average saving of £^, 7s. 8d. 
per head in favour of “short feeding." 

(d) Messrs Stirling Bros., Darlingfield, Keiso, kept 
careful records of the amount of food consumed by 
five pairs of farm-work horses for two consecutive 
years. During the first year the hay was fed in the 
long state, and the grain unbruised ; while for the 
second year the hay was chopped and the grain 
bruised. The quality of concentrated food given per 
day varied in both cases with the work dune; 
for the ordinary farm work, three feeds were given 
per day, during very busy times four feeds, w'hile on 
Sundays only two feeds per day were given. 

During the three! summer months each year when 
the horses were out at grass, they received vcr>^ little 
com, hence the following average daily rations arc 
only for forty w'eeks of the year, and have in fact 
been calculated from the bulk quantities used eadi 
year : — 

Wk^U Feed {\st Year). Chap Feed {2nd Year). 

22 lbs. oats (whole). 18 lbs. crushed oats. 

18 lbs. hay (long). 7 lbs. cut hay. 

10 to 12 Ibs» swedes. 10 to 12 lbs. swedes. 

Wincglassftil Vnseed oil. Wineglassful linseed oil. 

> 2 lbs. beans during heavy work. 

Oat straw, ad lib. 

The total quantities consumed in each of these 
years, disregarding the lin.secd oil and ro<^)ts, which 
were the same in both ca.ses, were as follows : — 



170 qn. oaii (356 Ibi. per 140 qrt. oats, at 18s, per 

qr,), atiSs. £*53 M*' 

22 ions hay, at [)fr ion (/j <) tons hajf, at . . 27 

I ton beans, at los. 7J 
Oat straw (estimated) . 15 

Power and extra labour. ^5 

/Ji9 /iM 

The cost of focxl, therefore, was very approximately 
C^o per year less for the chop feed, which means an 
average saving for the )ear of nearly j^4 per horse 
Mr Stirling also adds that the horses kept their con- 
dition through the busy part of the year on the farm 
with the chop feed, but in previous years had always 
gone down in condition on the ration consisting of 
“ long hay and whole (jats " 

(<•) Mr George H. Shields, Dolphinston, near Edin- 
burgh, considers that he saves considerably more than 
£4 per head per year through feeding the hay and 
straw cut and oats bruised. The proportions he used 
were 12 sacks of oats to to cwts. of hay and oat 
straw. 

Watering.— The safest plan is to give water to 
horses before the feed of corn, as there is some danger 
of the unsoftened ccKirse hulls of oats or similar foods 
getting washed into the bowels, and there causing 
colic, if the horse is watered immcdiately^after the feed 
of oats. 

When it is inconvenient to give the water before 
the" feed, watering should be delayed for, say, half an 
hour, sa that the food may have time to soften and get 
acted on by the gastric juice in the stomach, before 
it is carried on into the bowels. 
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It is also very risky to give horses cold spring* 
water when thc^ come up very hot and tired; in 
&ct, a large quantity of water at atmospheric tem*^ 
perature, which fs much less risky, is scarcely advis- 
able under these conditions, as it may give the 
horse colic through the sudden chilling of the 
system. A much safer plan is to give, say, half a 
pailful of water with the chill taken off, as soon 
as the horse comes up; then after it has had time 
to cool down, it may be allowed to have its fill of 
water. 

tiorses doing fast work, such as trotting or hunting, 
should have the quantity of water strictly limited before 
starting off, otherwise they will be burdened with the 
water, and perspire very freely. 


Coat of Keoplng a Farm-work Horae for a Year. 

It is a ver>’ common thing to give horses simply 
oats for the concentrated feed for ordinary work, and 
to add beans for htird work, hence the following rations 
are taken : — 

Summer Ration, — 1st June to 31st August (thirteen 
weeks) — i bus. oats per week, grazing on pasture, and 
cut^green food in stable. 

Winter Ration. — 1st September to 31st May (thirty- 
nine weeks)-— 2 bus. oats, } bus, beans, i cwt hay in 
addition to roo^s, per week. 

0 

Summer Cost for Thirteen Weeks— ' 

13 bus. oats, at 2s. 6ci. . . £1x26 

13 weeks^ grazing, at 2s. . . 160 

13 „ cut fodder, at 3*. . i «9 o ,, ^ 


Carried forward 


£4 17 6 
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Broaglit forward . . . . ;£4 17 6 


^ IS o 

I 19 o 

5 17 o 
o 10 o 


18 I o 

Total Cost or Foon per Year . 

BUcksmith, say 30s. per year . . i to o 

Repairs to gears (saddler), say 20$. too 

Depreciation (very variable), say 50s. . 2 19 o 

Veterinary surgeon and risk, say 20s. . too 

Interest, 5 per cent on £ao capital 200 

Cost of Keeping Horse per Year /30 18 6 


Wimkr C^tfor Tkirty-nine Wmtks — 

78 bos. oats, at 28 . 6 <L * 

9f „ beans, at 4s. 

J9 cwt hay, at ^ 

Roots and condiments . 


It may be taken that the cost of keeping a pair 
of farm-work horses for a year is from £%o to £60, 
The farmer may put down £ too as being very approxi- 
mately the cost of keeping a good w^aggoner or hind, 
and a pair of horses. 


Score Card for Shire or Draught Horeea 

• 

The following ** student’s” score card was specially 
drawn up by the writer for use in the winter 
School of Agriculture of the Herefordshire County 
Council : — 


[Table. 
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rotntA. 


1. Height of horse at withers in hands (estimated) 

2. Amount of bt ae on fore leg in inches (estimated) . 

3. Age^ from its teeth, to nearest hair^year . 


GefuraJ Affearamct^ 20 

4- rowERFUL— Broad ;uid massive l>ody, low set 
5. Active — Action to be noticed walking as W'cll as trotting 

^ Height — according to age 

and Put, 28 poinh — 

(A'.Zf. — I’niess an animal secures half maximum jwints for 
legs and feet, it need not lie considered further.) 

7. Feet — Shaj^e, size, and quality of horn . . . j 

8. Quality of Ixjne and feather | 

9. Fore Pasterns and Joints — up to elbows . . . i 

10. Hind Pasterns and Joints— up to lower thigh . . j 

Htad and Sick, 8 pmnts — ! 

11. Head | 

12. Neck — Muscubr, wcll-archcd, fitting neatly on shoulders ^ 
Shouldirs^ 8 points — 

13. Long and sloping— fitting well on 10 the body 
Body^ 20 points — 

14. Chest — Deep and wide, giving large heart-girth 

15. RlliS — Long, and well-arched from ten k 

16. Back — Short and br<iad ...... 

17. Loin — Broad and strong 

Nind Quarters^ — 

1 8. Long and Broad. T ail well set on . . . . i 

19. Upper i.ND Lower Thighs— well dc^'eloJ>cd .j 


6 

10 

4 


to 

6 

6 

6 


4 

4 

8 


5 

5 

5 

S 


10 

6 

lOO 


The following points of a typical Shire horse arc 
given to guide student.s in .score-carding : — 

Shire Horse, 

♦ I. Height oi\ioxso^ about 17 hands. 

2. About II inches below knee and 12 inches below hock^ 

3. Age by Teeth---li2i^ full mouth of ** temporary ” teeth at two 

years and of ** permanent ** teeth at five years of age. 

* The unmtmn to nxplMnntory noUm oorretpemd to fortfcHlDg table. 
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m 


Temporary incisoTB have a neck, and are whiter and 
smaller than the permanent mctsors. iTempocary incisors 
are cast about six months before the permanent teeth 
are fol! up and in wear. Horse **aged" after eight 
years old. 

At about three years old, horse has central" pair of per* 
manent incisors up and in wear. 

At about four years old, horse has lateral" pair of per- 
manent incisors up and in wear. 

At about five years old, horse has comer" pair of per- 
manent incisors up and in wear. 

At about six years old, the **mark" begins to disappear out 
of “central" pair. • 

At about seven years old, the “ mark " begins to disappear out 
of “ lateral " pair. 

At about eight years old, the “mark" begins to disappear 
out of “ comer " pair. 

At eleven years old, Galvayne^s groove appears on the side 
of the corner teeth, just below the gum. 

At fifteen years, the groove has extended about half-way 
down the corner teeth. 

At twenty years, this groove extends full length of comer 
teeth. 

At twenty-five years, the groove is only seen on the 
lower half of the corner teeth, r>., it has grown half-way 
out. 

At thirty years, the groc*vc has practically dis^peared. 

4. Indicated by broad, deep, and massive bodj on 
short, muscular legs. 

5. Weffow— Straight and level— no rolling ; good walker, with a 

bold and free trot. 

5sf#-— T o be judged from age, as indicated by teeth. 

7. /w/-*-Wide, open at heels, free from suspicion of flatness ; 
^ horn of good quality. 

8. Bme and Feathtr-^Bane^ clean and fat. Hair^ luxuriant 

and silky, neither wiry nor woolly. 

* llifi ttumbent lu ei|»l*ti*UMry uot«ii oumiiitoiKi Ui Ubl«. 
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*9, Fong Legs-^Big and massive. Pasterns^ sloping but not too 
long. /Cnea, squary and large. Arms, strong and 
muscular ; tendons and ligaments well developed. 

la I/ind Legs — As lar as applicable same as fore legs. Hocks^ 
should be big' and bony ; but clean, fairly close together 
when horse is standing, and especially so when trotting. 

lU Head — Masculine appearance; intelligent. LHsposition^ 
Spirited. 

la, Heck — Strong and muscular, well arched, sloping gradually 
on to shoulders. 

13. Shoulders — Long and sloping ; fitting well on to body. 

14. Deep and wide, with good heart-girth. 

15. Ribs — Should be long, and well arched from back. 

16. Short and broad. 

17. Loin-Sroad and strong. 

18. Hind Quarters — Wide, long and massive. Tail well set on. 

19. Upper and Lower Thighs — Well developed. 

Shire Mare, 

The marc generally differs from the horse in being smaller 
(about 16 hands), feminine in appearance, with docile 
disposition and placid temper. 

Body should be slightly longer, to give room for foal. 

Both mare and horse should be sound and possess a good 
constitution. 

* The Bamben to explAUtoiy ootoi oormpoBd to i>rBgcrfng Ubii*. 


■rnn PATTKNINa OALVBS TOR VBAL. 

Veal is the flesh of the young fat calf, and has 
long been a favourite article of diet. It is produced 
largely in the neighbourhood of big towns, and on 
this account is found to a much larger extent in 
England than in Scotland, where the number of large 
towns is comparatively small. Another important 
reason is that in Scotland, where so many young 
bullocks are fed off in cattle courts, there is a large 
demand for young calves which it is intended to fatten 
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off at about two years old, consequently prices arc 
often given for calves a few days olfS, which will pay 
the breeder better than that obtainable after vealing 
them, especially if he has another iniportant outlet for 
the milk. In fact, the conditions which determine 
whether calves should be vealed or not, are — cheap 
calves, surplus tnilk, and a good price for veaL With 
these additions fulfilled, vealing can proceed either 
by allowing the calves to suck their dams or by 
hand-feeding. 

( I ) The Natural Way. — This consists in aIlowin|f the 
cow to suckle the calf, and it is thu.s that the finest quality 
of veal is produced. The calf is fed entirely on new 
milk, and obtains it direct from the cow in small quan> 
titics at a time, and as often as nature demands it The 
suckled calf requires very little attention, and on this 
account the system is often adopted in practice. At first 
the newly born calf is unable to take all the milk, and the 
surplus will need to be removed. This may be done 
either by hand, or by allowing another bigger calf 
which is getting an insufficient supply for rapid 
fattening, to clean the udder out once or twice a day. 
With deep milkers, it may be nccessar); to give each 
cow a couple of calves from the beginning. These 
would have sufficient for the first few weeks, &fter 
which it might be necessary’ to remove one, or allow it 
periodically to suck another cow, in order to keep them 
both fattening rapidly. This system is^not so suitable 
for cows which are kept for dairy purposes, • as it 
unsettles them, and unless the cows are carefully 
stripped each day, the annual yield of milk will be 
considerably diminished, 

(i) Hand- feeding. — This system is especially suited 
to dairy farms in spring, as there is often a surplus of 
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milk available at this time. The young calf can be' 
given as much its mother's milk as it requires, and 
that which remains may be given to other calves which 
need a little ex^ra to bring them along rapidly. Dr 
Gillespie wrote a few years ago : “ Hand-feeding requires 
skill, and above all careful management and unremit- 
ting personal superintendence. The person in charge 
must be thoroughly reliable, and very painstaking, and 
the food must be given with scrupulous care and 
regularity.” These are weighty words, and it will be 
instructive to look at .some of the points in detail which 
make for successful calf-feeding. 

The Oalf Box. — The preparation of the calf box 
previous to the introduction of the calf is all-important, 
because, unless this point is attended to, there is great 
danger of white scour, or similar diseases, attacking 
the calves and spoiling the results. The box should 
therefore be cleaned out, the floor disinfected, and the 
walls lime-washed. The ventilation should be thorough, 
in order to secure a gentle current of fresh air through 
the box. Light in the boxes is also good, providcil 
it is not too strong. With these conditions fulfllled — 
namely, ligh^, fresh air, and cleanliness — the calf may 
be safely introduced on to a comfortable bed of clean 
straw. Quietne.ss is essential for rapid fattening, and 
unless each calf has a separate box, they should be tied 
up by the neck sufficiently short to prevent them 
reaching their neighbours. In the north of England 
they are often fastened between two stakes, to prevent 
the calves licking their coats ; while in Holland they are 
kept in small, dark boxes, with a round hole cut in the 
door, and a cover over it When this cover is removed, 
the calf makes for the light, and receives its ration of 
milk for the time being. 
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Pood. — The food used in the production of veal 
should be capable of giving a nice, # whitish coloured 
flesh ; and no more suitable food has been found than 
milk, the only drawback being’ that ^ is an expensive 
food, especially where there is a demand for it for 
human consumption. When eggs are cheap, a raw 
egg is sometimes switched in the milk ; these are also 
fairly expensive for this purpose. It is therefore 
'quite natural from an economic point of view that 
milk or cream substitutes, such as lin,seed jelly, ground 
linseed cake made into a gruel, or cod-liver oil, should 
be used ; but the difficulty is, that when used most of 
the.se are apt to darken the colour, or otherwise 
diminish the value of the veal. The old practice of 
frequently bleeding the calves to whiten the flesh is 
now discontinued, and most folks consider that the 
lump of chalk which is sometimes placed in the manger 
is more for the purpose of correcting acidity in the calfs 
stomach than for whitening the flesh. After the calf 
gets two or three months old, the flesh gradually loses 
in colour, and it is not advisable to keep calves longer 
than this for veal ; in fact, seeing that the best veal is 
produced by milk, and that milk is an expensive food, it 
is imperative, from a business standpoint, to veal calves 
as rapidly as possible. A little buttermilk may bemused 
to advantage, as will be fX)inted out later on. 

The Art of Feeding. — Great care has to be 
exerci.scd in the hand -feeding of calveg during the first 
few days of their lives ; the same thing also applies to 
calves which have been bought in. In the first place, 
tlie milk should always be given direct from the cow, 
as it contains the animal heat, and has not undergone 
any changes in composition. A calf often drinks more 
than is good for it during the first day or two, if given 
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as much as it will take ; then about the third <ia)r it is 
apt to turn sickly, scour, and refuse to take satisfactorily 
for a time. This gorging of the calfs stomach with 
milk often brings on ** scouring/* whidi might have 
been avoided had the quantity been restricted During 
the first day, a pint each time, three times a day, is 
quite sufficient ; and with an average Shorthorn calf of 
about 88 lbs. live weight at birth, 

1 1 galls, of milk per day by the end of the first week, 

2 galls, per day by end of the second, 

2^ galls, per day by end of the third, and 

3 galls, per day by end of the fourth, 

is as much as the calf can economically use. 

As newly drawn milk is slightly alkaline in reaction, 
it is not uncommon for the appetite of the calf to lose 
its sharpness towards the third or fourth weeks when 
receiving a liberal supply of milk. The writer found 
it a distinct advantage to add to the sweet milk a little 
buttermilk, a small quantity at first, increasing it to 
about 1 part of buttermilk to lo parts of sweet milk. 
This was begun when the calves were a fortnight old, 
and had the effect of sharpening their appetites, with 
the result that the increases obtained during its use 
sometimes amounted to over 20 lbs. per week. The 
buttermilk has no injurious effect on the quality of the 
veal, and calves fed on milk with a little buttermilk 
added, often ^Ic heavier weights than one would 
anticipate from their apparent size. 

Another point to ^ar in mind is that frequent 
feeding at regular intervals is a decided advantage. 
Average Shorthorn calves, fed three times a day, may 
be made 1 50 to 160 lbs. ( 1 1 stones) live weight and ready 
for the butcher 1^ the time th^ are a month old ; while 
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Witti Cihf^^fed twice a day, it wilt take an extra wede, 
aild even then tti^ will scarcely be as bpavy as those fed 
three times a day. To put it anotherlway, feeding 
three times a day, about 9^ lbs. mpk give i lb. of 
increase, while with feeding twice a day, it will take 
SO| to 1 1 lbs. of milk to give the same result The 
extra week taken to fatten is also a consideration 
with veal in England, because as soon as Easter is past, 
one is generally faced with a falling market ; and with 
two equally good calves, one sold at Easter, and the 
other a week after, the difference in price might 
possibly be id. less for each pound of veal, >^ich 
means about 8s. less for a calf weighing 160 lbs. live 
weight. 

It is important to know how much the milk used 
for vealing calves would bring in if made into cheese 
or butter. Taking 9} lbs. milk as yielding i lb. increase 
in live weight, i gall, milk as yielding 1 Ib. cheese, and 
2| galls, milk 1 lb. of butter, the following comparative 
values arc arrived at : w hen veal is selling at 9d. per 
lb., cheese made from the same quantity of milk will 
need to sell at 5*82d. lb., and butter at i4-56d. per 
lb. This takes no account of the extr^ labour in- 
volved in cheese and butter making, and it must not 
be forgotten that the colostrum could not be used* for 
butter or cheese making, although very suitable for 
calf-feeding ; both of these points make vealing 
calves compare more favourably th|n is at first 
apparent » 

Oopolnaiona— It may be taken that pd. per lb. for 
veal,6d. per lb. for cheese, and is. 3d. per lb. for butter 
are very approximately equivalent quantities. These 
equivalents will only hold when the three processes are 
carried out equally well. Sixpence per pound is not 
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difficult to get for cheese, and 9d* per Ib. is as much as 
can be expect' d for veal, so that when veal falls in 
value it will no longer compare favourably with cheese- 
making. Butte*, on the other hand, often falls below 
i& 3d per lb., and on this account veal production will 
often give as good, if not better, results than butter* 
making. 

With careful feeding a gallon of milk, or even less, 
will easily yield i lb. of increase (equal to *6 lb. veal), 
where the calves are fed three times a day. At this 
rate the return for milk consumed, including the 
colostrum, works out to be 5|d. to 6d. per galL 

Buttermilk, if available, should be included in the 
proportion of i part to 10 parts of milk, after the calves 
are a fortnight old. 

Probably four to five weeks is as long as it is 
advisable to hand*fceci calves intended for veal on a 
dairy farm, or until they have reached 160 lbs. live 
weight or 96 lbs. veal. An effort should also be made 
to have the calves fat at the time veal commands a 
high price, or the returns for vealing will not be great. 
It must usually be regarded as a convenient way of 
utilising surplus milk. 


XXII OALP-RBARINO. 

The particular system one would adopt in the 
rearing of calve.s depends first of all on whether it is 
a dairy farm or an arable farm. In the former case 
the calves are generally reared by hand, while in the 
latter it is more usual to adopt the natural method by 
allowing the cows to suckle their calves. In the latter 
case the rmt of the land would probably determine 
whether it is necessary for the cow to rear more than 
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one calf ; on £2 per acre land the cow would no 
doubt need to suckle two or three c^ves during the 
season, while on £$ per acre land shelmay suckle her 
own calf and another for say two then another 

pair for the next two months, and finally have a 
single calf up to the end of the period of lactation. 
As far as is practicable the calves should arrive 
not later than the end of March, because late calves 
do not make anything like the same progress as early 
ones. 

With pedigree cattle, one does not see cows rearing 
two calves, as the fancy price obtainable for ^ood 
pedigree stock will admit of more expensive feeding, 
and it is not unusual to find a calf taking all the milk that 
two cows will produce, csjjccially with the beef breeds. 
Good breeding is, how^cver, very im{X)rtant in com- 
mercial cattle for beef production, as they generally 
give a Ixrttcr return for the feeding in actual body 
increase than inferior bred ones. In like manner a 
milking pedigree is equally important for dairy cows. 

Calves fed in the natural method need ver>’ little 
attention, as compared with the hand-reared ones, 
and the feeding of the cow*s is the same in both cases. 
When the calves arc intended to mature early, they 
should be taught to cat linseed cake or bran and 
ground oats at one and a half to two months of age, 
and the quantity per day should be increased as the 
milk yield from the cow diminishes. The calves may 
be getting anything between 2 to 6 lbs. of concentrated 
food per head per day by the time they are twelve 
mbnths old. Hay would at the same time be gi\<en 
when grass is not available. 

Some persons appear to think that calves can be 
** roughed,*’ iV., receive the roughest, mould icst hay, and 



172 


THE STOCKPEEDER'S COMPANION 


inferior foods generally. This kind of treatment caus^ 
them to lose th'^ir ** calf-flesh ” with the result that they 
are longer in rr^ituring, and never get the size and show 
the quality whit:h they might have done had they been 
fed more liberally. Stock-owners are becoming more 
alive to the importance and profitableness of keeping 
calves intended for beef in good condition during the 
first twelve months. Early maturity or baby beef is 
the great aim of to-day, and it is wise economy to see 
that they do not lose their '‘calf-flesh/' 

Hand-Bearing. — This is practised on dairy farms 
where the milk is required for milk-selling, checsc- 
making, or butter-making. The calve.s arc fed three 
times a day from two to four weeks on their mothers* 
milk, after which time the whole milk .should be 
gradually substituted with separated milk and a fat 
substitute such as cod-liver oil, cotton-seed oil, or a 
suitable calf meal. 

A word of caution is necessary at this point in 
feeding newly born calves which have been bought in 
the market or elsewhere. These calves arc brought to 
their new' home hungry and starved, and it is quite 
natural to give them on arrival a large fcH^d of milk, 
to which the calf is not yet accustomed, consequently 
the calf scours, and in .several cases i.s lost. A much 
better plan is to place it in a warm Ik)X, give it a dose 
of castor oil, and then feed it wdth about a quart of 
newly drawn milk three times a day for the first two 
or thr^ee days; after that gradually increase the quantity. 

Where cod-liver oil is used as a fat substitute, one 
should commence when the calf is about two weeks 
old with a very small quantity at first, and gradually 
increase up to a maximum of i tablcspoonful each 
meal by the end of the first month. It is best to pour 
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the oil into a pail firsts and then after adding the milk, 
stir it well to mix the oil with it The milk should 
then be fed immediately. As the calf grows bigger it 
requires more food, and this is best madf up by feeding 
J lb. linseed cake per day in addition to the above- 
mentioned quantity of cixl-liver oil. This method, 
although comparatively cheap, can only be adopted 
when pure oil, free from acidity, can be obtained. 

Professor Hendrick (Aberdeen) demonstrated in 
1908 that cotton-seed oil could also be used for this 
purpose. 

Oalf Meals. — The safest and best fat substitute, 
however, is a suitable made calf meal, provided it has 
been properly made. 

The following arc three very useful calf meals : — 

1. Equal parts of ground linseed cake and fine 

middlings (sccond.s). 

2. Ground linseed cake, 2 parts ; oatmeal, 2 parts ; 

and ground linseed meal, i part 

3. Oatmeal, 2 parts; maize meal. 2 |>arts; and 

ground linseed meal, 1 part. 

The writer has found from experience that the first 
two of these give very' good results. The third proved 
a very satisfactory mixture in the Irish Department* of 
Agriculture’s calf-rcaring experiments. These calf meals 
are made into gruels by taking, say, for ten calves 2 lbs. 
of mixed meals in a pail, adding a little wld water, and 
stirring, so as to make the meal into a thick pastc.^then 
add I to I J galls, boiling water, and stir well to prevent 
an/ lumpiness in the gruel. Leave for about half an 
hour, then add milk, separated or skim milk, buttermilk, 
etc, as the case may be, until it is made sufficiently thin 
to drink ; the temperature should not be above blood 
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heat when fed to the calf, otherwise the hair round tfii 
nose will come off If boiling water is difficult to get» 
cold water mayfbe used, as long as the gruel can be left 
for twelve houik In this case it is necessaiy to warm 
the gruel before feeding. 

The gradual substitution of whole milk by gruel 
may commence at the end of the second week ; but if 
the whole milk is not urgently required, the calf will be 
all the better to get whole milk for the first four weeka 
In about a fortnight's time the whole milk would be 
all substituted with separated milk and grucL 

Second month . — During the second month the calf 
meal gruel would be continued and gradually increased 
in quantity up to, sa)% J or I lb. per head per day along 
with to 2 galls, separated milk. After a meal the 
calf may be tempted to .suck at a little linseed cake or 
bran and oats until it will eat them out of a trough. In 
this way calves can be taken out of the sucking habit, 
and at the same time cat something which will do them 
good. It is wonderful how keen calves become after 
bran and oats. 

It is important to know how to regulate the 
]axativit>^ of a calf's diet This is not difficult if one 
remembers that skim milk, separated milk, butter* 
milk, and fine middlings (seconds) have generally a 
binding tendency, while useful laxatives are linseed 
meal, ground linseed cake, whey, roots, and grass. 

Third month . — The calf will no doubt have shown 
some inclination to eat a little nice, sweet hay, and it 
should now have the opportunity of eating some in 
order to develop its first stomach (paunch), whtch^ is 
as yet comparatively small The gruel may now be 
witl^eid at mid*day, and replaced by a small feed of 
equal parts of nutted " linseed cake, bran, and ground 
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oatA If available, a few pulped roots may be added 
to the cake, bran, and oats. The concentrated mixture 
works out at 19 per cent, albuminoidsl 5 per cent oil, 
and 9 per cent fibre, which is a fa^ly satisfactory 
“standard” for calves. 

Fourth month , — Gruel can now be gradually reduced 
in quantity, and the allowance of dry concentrated food 
increased to 1 lb. per head per day by the end of the 
month. The calf will require more hay or cut grass, 
unless it is out at grass. If no grass is available, 
continue with pulped, or better, fingcrt*d roots. 

Fifth -Separated milk and gruel can no\^ be 

discontinued. The cake and meal mixture would need 
to be gradually increased up to 2 lbs. per head per day 
by the end of the sixth month. 

For the second six months the concentrated mixture 
may consist of 1 part lin.seed cake, i part bran, 
and 2 parts ground oats, giving a composition in the 
mixture of : albuminokls, 17 per cent ; oil, 6i per cent ; 
and fibre, 9I per cent 

Cotton cakes should not Ixr given to cattle under 
twelve month.s old, as the undccorticated cakes are too 
high in fibre, and the decorticated cotton cake may also 
cause digestive troubles unless fed with caution. If fed 
at all, it should be in small quantities at a time, mixed 
with mai2c and ground oats. 

In this way a lovely young animal may be made 
by the end of the first twelve montlis, and although 
it may not be quite so “ bloomy ” as one fed on whole 
milk, yet the difference will not be great, and it wilf have 
be8n produced much more economically (.see p. 178). 
Mr Lindsay, in a paper before the Agricultural Discus- 
sion Society at Aberdeen University in 1905, said he 
prefmed a paiUreared to a suckled calf for beef pro- 
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duction, because the latter did not weigh so heavy as it 
looked, on account of the carcass having too much calf- 
fat ; while the pc^l-reared one gave a much better carcass 
of meat, and woi^ld give more satisfaction to the butcher 
and consumer. 


Calf-Rearing Bxperimenta 

Three common systems of rearing calve.s have been 
carefully tested in the exceedingly useful calf-rearing 
experiments carried out by the Department of Agri- 
culture for Ireland in 1903-4. These results agree so 
closely with the writer's experience that the main 
points of these trials are given below. 

The calves were all males of the Cross Shorthorn 
type, and were purchased locally (Collooney, Ireland) 
about the end of April, the average age being five 
weeks. After being divided up in four lots of ten 
calves each, they were fed for a few days to prepare 
them for the particular rations they were intended to 
receive. 

First Sommer. — During the first summer of twenty 
weeks, each lot was fed on a different rearing food, but 
after that, they all received exactly the same treat- 
ment, until the bullock.s were seventy-three weeks 
old. The ration.s for the first twenty weeks per head 
were : — 

Lot. 

1. Whole mtik, 6 quarts per day. 

2. Skim milk, 6 quarts per day. 

3. Separated milk and cod-liver oil (J to 2 02. per day). 

4. Separated milk plus meal mixture of— 2 parts oatmeal, 2 

parts mabe meal, and 1 part linseed meal. 
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Assuming the cost of whole milk to be 4jd. per gall. ; 
separated milk, id. per gall ; cod*!iver oil .5s. 6d. per gall ; 
linseed meal, 17s. per cwt ; maize meal, ps. per cwt, the 
cost of food during the first twenty wxejks (1904 prices) 
wwks out as follows : — 



1 

Total 

■ Aw. InCTNUM (VMitMMT lOOtlNL 


Rnuflng lUtiori. 

p*>r If for 

fMT flpad in 

tft Uv« w«lgbl 



%} wni>k«. 

20 

locmue. 



£ « 

V. 

)ba. 

£ a. n. 

I. 

Whole milk 

4 I 

2 

288.3 

181 

2 . 

Skim milk 

i * 

6 

239-2 

0 13 7 


ScfKirateii milk and 




1 cod-liver oil . 

I 10 

5 

! 241-0 

0 12 7 

4 - 

' SejMirated milk and 



' 


1 calf meal 

1 7 

8 

; 265*2 

0 10 5 


During the last two weeks of the above period 
each calf received J to h lb. maize meal while being 
weaned. 

First Winter. — This period extended over twenty- 
four weeks, when each calf got an average daily 
ration of i lb. linseed cake and i lb. of crushed 
oats, in addition to r>’c grass and rneadow hay 
ad lib. 

Second Summer (twenty-nine weeks). — Linseed 
cake and crushed oats continued, but no hay was given 
after 26th April, the cattle being allowed to graze from 
1st April 1904. 

The following table gives the average increas<^ per 
lot during the seventy-three weeks, in addition to the 
anfbunt realised when the bullocks were sold at 
6s. 5|d. per cwt. (unfasted live weight), which is 
equal to 8s. 4jd per cwt fasted live weight The 
batlances show what amount is left in each case to pay 

M 
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for everything except the special feeding during the 
first summer ^twenty weeks): — 


Table gixnn^ Summary of Seventy-thrH Week^ Feeding, 



Lot 1. 

Wbolf» 11 Uk. 

i 

I<otS. 

Hklm Milk. 

1 i/>t a 

Seiwralnd 
Milk anil 
, OKi*h»'er (>il. 

Lot 4 . 

fb*paratcN) 
Milk and 
Calf Meal. 

No. of Calves in lot . 

1 Aver, weight at «)m- 
1 roencement of experi- 
1 ment 

1 Aver, weight at end of 
i 73 «-ecks 

IC 

1 33-6 lbs. 

9 

142*5 ll> 5 . 

7 J<h.8 

7 

I45*S Ibfi. 

S30 2 

lb>. 

* 47-7 .. 

1 Total Gain in 73 
j Weeks . 

7f^-3 Ih.n. 

644*4 U's. 

6H4.4ll«. ! 

701*9 Iha. 

; Aver, value of fJul- 
1 locks when sold 

i^To II 0 

$ 9 

/. 9 15 n 

j^IO 0 I 

[ Cost of Rearing for 

1 first 20 weeks , 

412 

I 12 6 

I 10 5 

I 7 8 

i Balances Ltifr, to 
nay for all hut cost of 
first 20 weeks’ feeding 

9 10; 

U 3 

5 0 

r* i* s 

Net Saving over 
Whole- Milk 
Ration i . 


3 5 

£\ 15 » 

ifa a 7 


It will be noticed that the average value of bullocks 
at end of experiment in Lot 4 was only iis. behind 
that of Lot I, while the cost of rearing during the first 
twenty weeks was £ 2 , 13s. 6d. more for Lot i than for 
Lot 4, and this after taking the whole milk (Lot i) 
at only 4jd. per gall, while the calf meal and sepai^itcd 
milk are fairly near their present value. 

In the cod-liver oil lot the average results are 
very good^ but three calves have fallen out of the 
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experiment, which is rather a significant point It is 
not quite up to the calf meal lot either ^in live weight, 
increase, or economy 

OcMt ^ of Bearing a Oalf for first Twelve Months. 

If the calf is fed %vith calf meal and separated 
milk in addition to a fairly liberal supply of dry con- 
centrated food, the cost of feeding for the first twelve 
months would be approximately as follows with an 
average Shorthorn calf : — 

First Week — , 

Colostrum . . £o \ i 

Seean 4 £ Thirds and fourth Weeks — 

Mother's milk, varying from i to 2 galls, milk per 

day » 31 1 galls., at 6d. per gall. . . . o 15 9 

Next five Months-- 

2 galls, of separated milk per day *300 galls., at 

id. per gall. . . .150 

Cakes and meals, varying from i to 2 lbs. per 
diiy-- 157J lbs., at ^d. per lb. . . o 9 10 

Summer Gratin^^ 

Twenty weeks, at 6d. per week o 10 o 

Winter Months (seventh to end of twelfth month)- 

8 cwt. swedes, at 8d. j>cr cwt. . . , • 054 

4 cwt. hay, at 3s. 6d. per cwt. . 0140 

5 cwt. cake, etc., at 7s. per cwt. . i 15 to 

Cost ok Food for Year /s 1 

If the calf had to be purchased, it would cost from 
£l to The cost of attendance and* risk for the 
year may be put down at £2 to £$, hence the total 
cost^of rearing the calf for the first year works out to 
approximately £S or £\o. 

^ As these are 1914 figures, the purchased feeding stuffs would 
need to be increased by 50 per cent, to bring them into line with 
1924 cost. 
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In the Irish Department of Agricultare’s winter and 
sammer calf-rearing scheme It was shown that the 
autumn- andjwinter-bom calves generally gave better 
results for oie feeding than those bom in spring. 
Take for example the following figures from voL ix., 
No. 4, of the Department's Journal (1909), pp. 697-9, 
and reported on by Mr J. M. Adams, the Instructor in 
Agriculture : — 


Wbe$x Bom. 

i 

; Aver. LJv« 
j Weighl, 

Ar«r. N' amber : 
of D,,. Old. 

Aver. Omi at 

perjwur. 


1 cwu. qr Ihi. ' 

i 1 Ibe. 

A tu n. 

November . 

j 5 1 ^7 i 

378 n 

7 8 0 

April . 

} 1 

; 4 0 12 j 

m 1 

765 


When the value of the calves was taken into 
account as well as cost of fiKxi, including grazing, 
attendance, insurance, and interest on capital, there was 
an average profit on the November calves of 9s. id 
per head, while in the case of the April calves there was 
an average loss of 16s. 5d In a similar trial carried 
out at Kinsale, and reported on by W. F. Prender- 
gast, the County Instructor in Agriculture, very similar 
r^ttlts were obtained ; but the average loss on summer 
calves was reduced to is. yjd. per head. There was 
also a bigger mortality in calves bom in summer 
(9 per 100) when compared with those bom in winter 
(os per 100). 


Tmuiiig out to Orua 

Calves which arc bom in the earlier months of the 
year should in most cases be turned out to grass in 
June. For the first day or two a couple of hours or 
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so would be long enough, so as to get them accustomed 
to the pasture grass and open* air life. After the first 
week they may be left out altogether. The gruel and 
cake mixture may be given in the samdtway as above, 
but the mid-day meal should be abandoned for two 
reasons ; — 

(a) They do not need it when they can eat grass. 

, (d) To encourage them to eat grass in the middle 
of the day only when the dew is off. 

The effect of this interesting device is that the 
calves live on “dry” grass chiefly, and thus do ifot 
suffer from husk or hoose to the same extent After the 
night feed of gruel, followed by concentrated dry food 
mixture, they He down all night and hardly get up till 
called to the morning meal, after which they lie down 
again till lo or ii a.m. The middle part of the day is 
then spent in eating grass, and it is always advisable 
to keep them on a dry “ short ” pasture. It is generally 
advisable to keep them off young clover, or a mixture 
of rye grass and clover, in the autumn, 

XXm. DAIRY OATTLB. 

Dairy cattle arc kept mainly fur the production of 
milk ; but as milk is a perishable article of diet, it Is 
necessary either 

(a) To sell or use it immediately ; or 
(d) Make it into butter or cheese. 

Butter should keep fresh and good for a week 
or # fortnight, while cheese would not be ripe and 
ready for eating until it is from a month to twelve 
months old. Dairy cows may, then, be required for 
milk, butter, or cheese production, and for each of 
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these branch^ of dairying a particular kind of milk is 
required. . 

Milk-sellin^—\n this case volume, or a large milk 
yield, is all in4x>rtant as long as it keeps up to the 
Government standard for butter-fat (3 per cent), and 
solids other than fat (8J per cent). At the same time 
the milk should be free from taints, either from food 
or bad odours. The chief breeds of cows for this 
purpose are Shorthorns,' British Friesian, Ayrshire, 
South Devons, Welsh, Kerries, and Dexter Kerries. 
Shorthorns and British Friesians are suited to good 
land and heavy hand-feeding, while the other breeds 
will stand more exposure and thrive on scantier 
fare. First crosses often give excellent results, 
Shorthom-Ayrshire. 

Buttermaking . — Here volume of milk is not so 
important, but the amount of butter-fat which the cow 
yields during the year ; />., volume and richness in 
butter-fat must be considered together. It is also 
important that the fat-globules should be large, so that 
the cream, which consists largely of butter-fat, will 
separate all the more readily. Generally speaking, 
cream with large fat-globules gives the finest 
quality of butter. The most suitable breeds of 
cat 5 tle for this purpose are Jerseys, Guernseys, South 
Devons, and Shorthorns. Ayrshire milk has small 
fat-globules, and is consequently more difficult to churn. 

Mr E. Mathew.s, in the 1909 Journal of the R.A.S.E., 
gives^, a tabular statement of the average amount of 
milk from different breeds which is required to yield 

I 

’ In R.A.S.E. Milking Trials the average daily yields in 1924 
were— Shorthorns, 55 lbs. i oz. ; British Friesians, 61 lbs. ,* while 
in 1925 the average yields were 55 lbs. oz. and 67 lbs. 8 oz. 
respeedvely. 
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I lb, butter. This figure is what is called the ** butter 
ratio” of the milk. 


Brood. I 

Ratio. 

1 Gallons. 

1 

Red Polls . . . . i 

30 

3 

Wthh . . . . i 

30 

3 

Shorthorn ’ 

27 i 

2 ? 

Lincoln Red Shorthorn . j 

27 i 


Ayrshire . . . . I 

i 27^ i 


South Devon . . . j 

i 26 

2 ? 

K erry i 

i 26 ! 

I 2 l 

Dexter Kerry 

26 

\ 2J 

Lonfjhorn . 

i 22^ 

! 

Guernsey .... 

21 

2 tV) 

jersey ^ 

ly i 



Cheesemaking , — Milk for this purpose should have 
small fat-globules, and at the same time be fairly rich 
in butter-fat, so as to give a rich, mellow cheese. In 
this case the cream does not rise so quickly, with the 
result that the renneted milk coagulates or curdles 
before the cream has time to rise to the surface. The 
fat is then enclosed and carried down in the curd, 
giving a much richer cheese. Milk from the Ayrshire 
breed is specially suitable for cheesemaking; on account 
of the fat-globules being small, but thousands of tons of 
cheese are made each }’ear from Shorthorn milk, whifch 
if skilfully managed gives excellent results. 

The importance of milk rich in butter-fat for cheese- 
making has been demonstrated by Mr ^D. K. Robb, 
F.H.A.S., of the West of Scotland Agricultural Coliege, 
in a most convincing manner. The following table 
shows the amount of cheese made from lo gallons of 

* At the R.A.S.E. Butter Trials in 1924, Shorthorns had a 
butter ratio of 32*41 lbs,, and British Friesians 30*07 lbs. ; while in 
1925 the figures were 27*73 Ihs. and 40 u lbs. respectively. 
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different qualities of milk in each case, in addition to 
the return per gallon, assuming the cheese made 
from poor milk to be as valuable as that from richer 
milk, which is adbig assumption : — 


Qaantity of 
Milk Uken. 

Percentage 
of Fat. 

Yield of 
Green Cheese. 

■Value of 
Green Cheese, 
at 0d. per lb. 

Return Of Milk 
per Gallon 
based on 
yield of Cheese. 

gallons. 


lbs. 

8. 

D. 

D. 

10 

2 

6*02 

3 

0 

3i 

10 1 


7*25 

3 

7i 

4 

10 

3 

8.45 

4 

2i 

5 

^ 10 

l\ 

9*63 

4 

9 

5l 

10 

4 

10.45 

5 

2 A 

6* 

10 


11.32 

5 

8 

1 6* 

10 

i 

5 

12-39 

6 

2i ! 

71 

1 


These figures show that the value of milk for cheese 
production varies with its richness in butter-fat Within 
the above limits (i>., 2 per cent to 5 per cent, butter- 
fat), the value increases at the rate of i|d. per gallon 
for I per cent increase in butter-fat content 

Pointis of a Typical Dairy Cow. 

Head . — The head should be neat and intelligent, 
fairly wide between the eyes, broad between the nostrils, 
fairly long from eyes to nose, and the eyes rather 
prominent 

General appearance, — A wedge-shaped ” body 
generally denotes milk; />., the withers should be 
fine ribs not too well arched, but long, giving great 
depth to the body. The loin and hind quarters should 
be as wide as possible, giving the wedge-shape fr\.)m 
withers to hind quarters. Further, when the cow is 
viewed from the side, the fore quarters should be com- 
paratively light consistent with a good constitution, and 
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the body increase in depth and massiveness from the 
fore to the hind quarters. 

Leg bones should be rather fine, and the tail not 
too thick. 

Sktn , — This is a most important point, as good 
milkers generally have a rather thin, soft, flexible 
skin with an oily feel. The hair should be soft and 
velvety. Hidebound cow's with coats of coarse hair 
are not generally good milkers. 

Udder , — This varies with the different breeds in 
shape, but should in all cases be symmetrical, with teats 
of equal size, big enough to grasp with the hand, bu\ not 
too large, and placed well apart. The udder should 
generally extend well forward and well backward, giving 
great capacity. The skin of the udder should be very 
elastic, and shrink considerably after milking each time. 

General Indications regarding Quantity and Quality of 
Milk . — Cow wedge-shaped, fine along the shoulders 
and back, slender neck, thin tail ; milk-veins large, 
prominent, branched, and big at the point where they 
turn into the body (milk-wells).' Udder capacious, 
soft and elastic. Escutcheon or milk mirror, which is 
formed by hairs on back of udder, pointing upw^ards 
instead of downwards, is regarded by some as a reliable 
guide. This peculiar marking often continues upward 
in a broad band. At the same time the back part of 
udder may have tufts of hairs or ovals ” on it, and 
these are considered a good sign, especially if the 
blood - vessels are prominent on bacic of udder and 
considerably branched. 

Quality is indicated by a thin, flexible, mellow skin ; 
soft velvety hair; skin inside cars yellowish; in fact 

' The further the milk wells come forward, the more hopeful 
is the prospect of the cow being a good milker. 
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the skin generally should have an oily feel. Horns 
also slightly yellow at base. 

Standing up a Herd. 

It is very useful to know the various points of a 
good daily cow, but in breeding dair}^ cattle successfully 
one should know* something of the milking pedigree or 
milk record which the respective parents have. The 
keeping of milk records has been one of the secrets of 
success in countries like Denmark, and during more 
recent years it has become fairly common in this 
country. This enables the breeder to select from his 
herd those cows which give a large quantity of milk 
each year, which is at the same time rich in butter-fat. 

The bull used on a dair>' farm should also 
be carefully selected, possess a strong masculine 
body, a good constitution, and in addition a good 
milking pedigree. The following example will show 
the care which has been taken at the Geneva Experi- 
mental Farm (New York State) with their Jersey 
stock bull (Blue Belle Prince). In addition to being 
entered in the herd book, he possessed the following 
qualifications ; 

'6>V/~Oaklands Nora 2Nd Lad. 

Blue Belle Prince, 

No. 70,075. ■ Z?aw— B lue Belle Princess, No. 157,364. 

Bora 6lh October 1904. Milk record . . 8121 Ibe. 

^ Butter . * 557 

ThCfbuirs dam had therefore a record of giving over 
5 cwts. butter in a year. The advantages of keeping 
these records are that they tend to raise the milking 
capacity of dairy cows very considerably, inasmuch as 
individual records are kept which enable one to 
discover and discard poor and unprofitable milkers. 
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The quality of the milk is also ascertained^ and in this 
way each animal has a ** milking ** pedigree which is a 
marketable commodity, seeing that it will either increase 
or mar the selling price of the animal 

When milk records are kept, cows can be fed 
according to their milk yield, which is the only logical 
way. These records give the owner important informa- 
tion with regard to the variation of composition due 
to period of lactation, season of the year, or other 
causes. Although a gallon of milk weighs from loj 
to loj Iba, it is generally sufficiently near and much 
more convenient in these records to consider lo lbs. 
milk as being equal to i gall, seeing that measuring 
the milk is rather unsatisfactory. 

The Ministry of Agriculture issue an Annual 
Register of Dairy Cattle with authenticated Milk 
Records, with the object of: (i) encouraging the keep- 
ing of authenticated milk records, and the breeding of 
high-class dairy cattle; (2) encouraging dairy farmers 
to use pedigree bulls bred from a milking strain ; (3) 
providing dairy farmers with a list of such bulls. 

The register is divided into two sections; (i) dairy 
cows ; (2) pedigree bulls for dairy herds. 

In Section I. (a), cows are included which attain the 
following standard for the last milk-recording year j 

Btwl or Type, Yield (in lU.). 

Friesian .... 10,000 

Ayrshire, Blue Albion, Lincoln Rcd^ 

Shorthom, Red Poll, Shorthorn, 

and Crossbreds , 9iOoo'* 

All other breeds or types ^000 

In Section I. (d), the Ministry award Certificates bf 
Merit in respect of cows which have calved not less 
than three times during a period of three consecutive 
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milk-recording years, and have attained the foilowii^ 
standard of milk yield; — 


Breed or 

Friesian . • . . 

Ayrshire, Blue Albion, Lincoln Red 
Shorthorn, Red Poll, Shorthorn, 
and Crossbreds 
All other breeds or types 


Yield (in Ibt.) 
Ibr three jeert* 

26,000 


25,000 

24,000 


In Section IL (a), a bull must be entered or accepted 
for entry in the herd book of its breed, and its dam 
and sire’s dam must have given the above-mentioned 
standard yield prescribed for their breed or type in any 
particular year. 

In Section II. (d), bulls accepted must have two or 
more daughters which have given the above-mentioned 
standard yield of milk prescribed for their breed or type 
in any particular year. 

This annual register is the natural outcome of the 
Ministry’s Milk Recording Scheme, which has done so 
much to raise the average milk yield of the dairy cows 
kept in this country: 


Batter Tests. 

In order to encourage the breeding of dairy cows 
which yield a large quantity of good-quality milk, the 
British Dairy Farmers’ Association give valuable prizes 
each year at the London Dairy Show on the following 
scale of points : — 

The National Butter Challenge Cup, value 100 
guineas, will be awarded to the owner of the cow or 
heifer of any breed, entered or eligible for the Herd 
Book of its breed, gaining the greatest number of points 
per 1000 Iba live weight in the butter test The Cup 
to be won three times in succession or four times at 
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intervals before becoming the absolute property of the 
winner. 

A Silver Medal of the Assodation will be presented 
to each yearns winner of the Cup. 

The prizes will be awarded according to the following 
scale oTpbints : — 

One point for every ounce of butter ; one point for 
every completed ten days since calving (calculated to 
the first day of the Show), deducting the first forty days. 
Maximum allowance for period of lactation, 1 2 points. 

Fractions of ounces of butter, and incomplete periods 
of less than ten days, to be worked out in decimats, and 
added to the total points. 

In the case of cows obtaining the same number of 
points, the prize to be awarded to the cow that has been 
the longest time in milk. 

No prize will be given to animals in the butter tests 
which do not come up to the following standard : — 


Brotfil. 


Pedigree Shorthorns . 
Non- pedigree Shorthorns 
Britiso Fricsians 
' Lincoln Red Shorthorns 
Jerseys 
i Guemse3rB 
Ayrshires . 

I Red Polls . 
i South Devons . 
i Kerries 
I Dexters 
I Deroiu . 

; WeUh . . . 

; Blue Albions 


Cows uuder 

Cows 6 jmn 

6 yotra. 

and ov«r. 

Points. 

I'oinU. 

30 

34 

30 

34 

30 

34 

30 

34 

30 

35 

27 

30 

37 

30 

30 

34 

30 

34 

36 

39 

36 

29 

37 

30 

27 


30 

34 


Certificates of Merit and Highly Commended Cards 
wall be given to animals, other than prize winners, that 
reach the above standard. 
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Feedinir the In*Oalf Ck>w. — It is usual for cows to 
have their first calf when they are from two to three 
years of age. During the pregnant period they should 
get plenty of fresh air and exercise in addition to a 
fairly liberal supply of nourishing food, which will enable 
the development of the foetus. 

Generally speaking, cotton cakes, brewers* grains, 
frozen turnips, and potatoes should be avoided. Heavy 
feeding of concentrated foods, and especially cotton 
cakes, appear to make the cow subject to milk fever. 
As the time of calving approaches, the ration should 
be of a more laxative nature. Bran mashes are 
especially useful, and if these are not sufficient, the 
cow may be given a dose (A to i lb.) of Epsom salts. 


XXIV. MILK SBORSnON. 

Milk, like other secretions in the body, is produced 
from the blood, the nutrients in which have been 
supplied by the consumption of food (see pp. 24 to 
31). The particular organ concerned in giving milk 
its characteristic properties is called the udder 
(mammary gland). 

The udder consists of two halves, right and left 
Each half is again divided into two more or less 
independent ** quarters,” with separate outlets called 
“teats.** 

The interior of each quarter is made up of yellow 
glandular tissue, which is very diagrammatically repre- 
sented in the figure on p. 191. 

The udder is well supplied with blood, which is 
forced round the circulatory or vascular system by the 
heart, and it is reasonable to assume that the quantity 
and quality of milk yielded should bear some relation 
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to the amount and quality of the blood circulating 
thrmigh the udder each day. 

The course taken by the blood is along the principal 
artery (aorta) leading the blood away from the heart. 
This main artery branches periodically in order to 
supply "tor various organs with blood, but the branch 
leading the blood to the udder passes along backwards 
to the hind quarters, then in a downward direction 



Alvfiolns or tac. 

Small lobet (lobulos) of alveolnt. 

Iluaclet andir the control of the cow 
(volnntary) • 

Milk^lnct (Diiofw fae/tfrronui). 

Milk ciatern. 


.Muscles not controUabla by the cow 
(involuntary). 


Milk outlet of teat. 


Siruciure of a yuuner. 


along the thigh until it enters the mammary gfend, 
inside which it divides in the usual way into a large 
number of very fine blood-vessels (capillaries) with 
very thin walls. The capillaries practically mat them- 
selves round the alveoli, and in this way the alvwli are 
able to absorb from the blood any nutrient material 
vrtiich they require for the manufacture of milk. These 
capillaries gradually join up again as they leave the 
front part of the udder, into a large blood-vessel called 
the ** milk vein/' which follows the lower part of the 
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abdomen forwards till it almost reaches the posterior 
part of the breast bone where the veins turn inwards, 
thus leading the blood back to the heart. These points 
of turning are called the “milk-wells.” 

Theories of Milk Secretion . — (<^) Up to 1840, milk 
was considered to be merely filtered blood, the milk 
glands acting simply as a filter. Blood certainly 
resembles milk in several respects, but there are 
important chemical differences at least, which make 
this theory untenable. The resemblances and differ- 
ences are placed in apposition. 


Milk 

Consists of fat-globules floating 
in a serum (separated milk). 

Fat globules give characteristic 
yellow colour to milk. 

Milk is 1*032 times as heavy as 
water. 

Milk left exposed to air gener- 
ally curdles or sours. 

Soda salts predominate in ash 
of milk. 

Fat in milk is comparatively 
rich in volatile fatty acids. 


Blood 

Consists of blood corpuscles 
floating in “ blood ” serum. 

Blood corpuscles give charac- 
teristic red colour to blood. 

Blood is 1055 times as heavy 
as water. 

Blood left exposed to air clots 
through formation of fibrin. 

Potash salts predominate in 
ash of blood. 

Fat in blood consists largely of 
non-volatile fatty acids. 


The quantity and quality of milk has not been 
affected very greatly when different foods have been 
experimentally fed, so long as the ration used was 
sufficiently rich in nutrients. This result should 
naturally have been brought about if milk were only 
filtered blood, but as milk constantly exhibited the 
last two chemical differences given above, another^ 
theory had to be formulated. 

(f) The modern theory is that milk is manufactured 
by the mammary glands from the blood. The way in 
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which it is manufactured will now be discussed. One 
fact which, accelerated this idea was that colostrum 
was found to contain certain minute bodies called 
“colostrum corpuscles.” Under the microscope, these 
exhibited traces of cell structure apparently like shed 
(epitheliSl;"Tells from the alveoli. This suggested that 
milk may be a product formed by the decomposition 
of the cell walls of the alveoli. 

These alveoli have very thin walls, consisting 
of a single layer of minute living cells, which are 
in fact the secreting cells of the mammary gland. If 
a section were cut so as to remove the tops of the 
lobules of an alveolus, it would have approximately 
the following appearance under the microscope: — 



CapUlary blood •vesaali. 

Bpithalial ceUs>raWeolQB. 

Bptihalial cell« breaking up; the cell Itself 
apparently disappeare In normal milk. 


Fat'globulea among the other Beeretlona which 
oonstitute milk. 


The method of secretion can now be fairly easily 
followed. The capillary blood-vessels which form a 
network round these alveoli supply th^ glands of the 
udder (mammary glands) with blood which incon- 
stantly circulating through the udder. Part of this 
is 'absorbed by the thin walls (epithelial cells) of 
the alveoli, and these epithelial cells commence to 
grow towards the inside of the alveolus, but as fast as 
they grow Inwards the contents of these cells are 



194 


THE STOCKFEEDER'S COMPANION 


apparently deposited inside the sac or alveolus. It is, 
however, somewhat difficult to trace the walls of these 
shed ** cells after, say, the second week of the lactation 
period, and it is possible that they are dissolved in some 
way or other, seeing the cell walls are so very thin. 

Professor Cave^ holds the view that' vhfe greater 
part (say two - thirds) of the milk-flow is actually 
manufactured during the process of milking, by what is 
called “ reflex action ” and anything which can disturb 
this function will cause a difficulty in milking, and also 
a less amount of milk will be obtained. 

it is probable that the various constituents of blood 
and lymph, as well as the substance of cell glands, are 
all utilised in the formation of milk constituents. The 
difference in composition of the fat of milk as compared 
with that of blood may be accounted for by the 
mammary glands first of all splitting up the fat in the 
blood and then rebuilding or reconstructing it in such 
a way as to give it the peculiar character of butter-fat 
(cp. p. 35). 

Colostrum: — The milk given during the first few 
days after calving is of a rich yellow colour, glutinous, 
and possesses laxative properties which nature considers 
necessary for newly born animals. Chemically it is 
verj^ rich in albuminoids (i6 to i8 per cent), the greater 
part of which is present in the form of albumen and 
not casein, as is the case in normal milk ; hence a skin 
rapidly forms on the surface of colostrum when it is 
heated. At the same time it is poor in sugar (2| per 
cent.). It gives a rich yellow colour to daily produce, 
but should not be used for butter till the end of the, 
first week ; and at least another week should transpire 
before it is used for cheesemaking. 

^ Special article Agricultural Gaxette^ 4th April 1924, 
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It is not a good practice to remove the whole of the 
milk from the udder during the first day after calving, 
as there would be danger of the udder being chilled 
by this sudden removal of milk which has been 
accumulating for some days. The best plan is to 
milk the* C( 3 W three or four times during the first day, 
and only take about half of the milk away at each 
time. After this, the whole of the milk may be 
removed at each time of milking. 

Normal milk from Shorthorn cows contains about 
per cent, albuminoids, consisting chiefly of casein 
(curd), the albumen present only amounting to some- 
thing like i per cent. Fat varies from 3 to 4^ per cent, 
as in Shorthorns, Ayrshires, etc. ; and 4 to 6 per cent 
in the case of Jerseys, Guernseys, and South Devons. 


Kind of Animal, etc. 


WatiT. 

Fat 

Albumiuo 

old*. 

Sugar 

(Lactoa«>). 

Ash. 



p».‘r 

ppr 

|wr 

j)pr cent 

l«««r cent 

Cow (colostrum) . 


754 

34 

17 


14 

„ (normal) 


»7l 

3i 

3i 


if 

Marc( „ ) . 


goi 


2 

5? 

4 

Ewe ( ., J . 


Hoi 

7 

6 i 

5 

1 

Goat ( M ) 


86 

4i 

4 

44 

i 

Sow ( „ J 


84 

4f 

7 


I 

Am ( „ ) 


894 

li? 

24 

6 

4 

Bitch ( „ J 


7Si 

94 

11 


i 

Cat ( . 

] 

H 2 

34 

9 

5 ' 

? 

Skim milk . 

. 

go 

j 

if 

4 

4i 

4 

Separated milk . 


90 * 

i 

1 4 

4l , 

4 

Cream (thin) 


671 

26 


• 3l ^ 

4 

„ (thick) 


4* 

55 

li 


4 

Blitter. 


zo 

88 

1 

1 


Cheese 


40 

30 

*5 

i 



The above table gives the average composition of 
colostrum (biestings, etc.) and normal cow's milk of 
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medium quality, Shorthorn. At the same time the 
average composition of the milk of other farm animals 
is given for comparative purposes ; and for convenience, 
that of dairy produce as well 

Butter-fat — A knowledge of the chemical composi« 
tion of butter-fat is of some importance, feeding 
of dairy cows is to be properly understood. It consists 
of glycerine combined with various fatty acids, which 
maybe — 

(a) Non-volatile and insoluble in water (palmitic, 

^ stearic, myristic, and oleic acids). Palmitic 

acid combined with glycerine gives a fat called 
palmitin; stearic acid and glycerine, stearin; etc 

(b) Volatile and soluble in water (butyric, capric, 
caproic, and capryllic acids). 

Volatile means that the acids are capable of being 
distilled off. 

The chief point to bear in mind here is that the 
characteristic feature of butter, as compared with 
margarine, etc; is that the former is comparatively rich 
in volatile fatty acids, while the latter is very poor. 
These volatile acids are also responsible for the fine 
full flavour one gets in good samples of butter, whereas 
ordinary margarine possesses a tallowy, insipid flavour. 

Margarine consists chiefly of non-volatile fatty acids 
which are insoluble in water. These are also common 
to butter, but not to the same extent Generally 
speaking, the ’ firmer and more solid the fat is at 
ordinary temperature, the larger is the proportion 
of palmitin and stearin in it; while the softer wad, 
more liquid it is, the larger is the proportion of olein. 

The following very simple, household method of 
distinguishing butter from oleo-margarine has been 
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taken from Farmers* Bulletin, No, 131, of the U,S. 
Department of Agriculture, Washington, D.C To make 
this test, a small amount of butter or oleo-margarine, 
as the case may be, approximately the same size as a 
good bigj:herry, is taken and heated, gently at first, in 
a tablespoon held over a spirit lamp or gas stove, 
stirring the fat about at the same time with a match 
stalk. As soon as the fat becomes melted, bring the 
spoon nearer the flame so as to boil the oily substance 
as briskly as possible. Stir the contents thoroughly 
during boiling two or three times, and always shojtly 
before boiling ceases. 

Oleo-margarine boils noisily, sputtering more or 
less, and produces little if any foam, while genuine butter 
boils usually with less noise and produces “abundance 
of foam.** 

Oinmmstanoes affecting the Quantity and Quality 
of Milk. 

The following are some of the chief circumstances 
affecting the quantity and quality of milk : — 

1. Soils and Manures. — Limestone soils give a 
better quality of milk. It is sweeter, k^eps better, 
requires less rennet to curdle the milk, and the curd 
does not need so much scalding when used for cheese- 
making. 

Milk from low-lying marshy pastures is apt to 
deteriorate quickly. The butter and che^e made from 
the milk of cows grazing on such pastures have«not 
the desired flavour and aroma. Draining should 
generally precede any manurial treatment in improving 
such pastures. 

Fairly heavy dressings of nitrate of soda applied 
in spring, force the grass considerably, and are not 
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desiraMe, seeing thqr are Uk^ to resnft in the eowe 
scouring and, in some cases, going “ off their milk.” 

Bone meal is undoubtedly an excellent manure for 
pastures, but if applied in spring, on cheesemnking 
fanns, it taints the milk so much that foe cheeses 
will taste of it for several weeks or even *ftabnfos. At 
foe same time the cheeses will "heave” a good deal 
during ripening. Bone meal should therefore be 
applied in foe winter time, in order to give time for 
foe rain to wash it into the surface soil before the grass 
begins to spring. 

Many pasture soils grow grass of inferior quality, 
and ail kinds of objectionable weeds, simply because 
the land is too poor to grow good pasture plants. The 
eflbct of a dressing of slag (6 cwts.) and kainit (3 to 
3 cwts. per acre) has generally a marked effect on the 
quality of the herbage. The grass becomes sweeter, 
white clover grows in abundance, stock cling tenacioudy 
to it, and the land carries a larger number of stock 
per acre. 

This point was demonstrated at the Midland 
Agricultural College, in their “manuring for milk" 
experiment, where 8 acres of pasture-land received a 
dressing of lo cwts. ground lime ; half of this area 
received in addition 4 cwts. of super (35 per cent) and 
1 1 cwts. sulphate of potash. During the first summer 
foe 4-acre plot, which received the phosphates and 
potash, carried at first two, but later three cows, 
whik* the remaining 4 acres only carried two. At 
foe end of the first season (1909), the cows feeding on 
the manured plot produced very nearly 3489 'lbft> 
more milk than those fed on foe unmanured plot 
This amounts to an increased milk yield, in fovoiir of 
foe manure, of 84 galls, per acre. The increased yidd 
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td the 00W8 fed on tibe manured {dot has been than 
maiiitained during the seasons 1910, I9ii» and <912, 
the average increase in milk yield per acre, due to this 
manuring, now standing at an average of 93 galls, 
per acre. 

21 Bre^^Milk from Jersey cows contains a much 
higher percentage of butter>fat than is the case with that 
from Shorthorns or Ayrshires, and the butter made 
from it is both 6rmer and of a richer yellow colour. The 
richer colour in butter from Jersey cows is largely due 
to its containing a comparatively large proportion of 
‘^volatile*’ fatty acids, which can very probably be 
accounted for in two ways : — 

(a) Careful selection through successive generations. 
(d) The tethering system. 

In the latter case, the cows have been accustomed 
to handling from their youth up, and through constantly 
being tethered, have not developed such a wild disposi- 
tion as, say, an Ayrshire. Excitability, or wildness of 
any kind, on the part of the cow producing the milk 
appears to affect the colour of butter-fat adversely. 

This is also an argument against using the dog 
too freely when driving milking cows, as well as against 
any rough treatment in the cowhouse. ' * 

8. Individual Oharaoter of cows of the same breed. 
— This is sometimes called “ individuality,'* and refers 
to the fact that both the quantity and quality of 
the milk yielded by any particular breed of cows 
varies very considerably with individual animals 
that breed, in the milk record tests carried 

out by the Lancashire County Council with Dairy 
Shorthorn cows during the lactation period of 1$^, 
one notices that one of the worst milkers gave 404 
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galls, of 4*1 per cent milk, while the best yielded 
as much as 928 galls, of 3*4 per cent, milk for the 
year. In the former case, the cow produced about 
162 lbs. pure butter-fat, while the latter gave fully 
315 lbs. Wide differences are to be found, of a 
similar nature, in all breeds, due to thAF" individual 
characteristics. 

4. Period of Lactation. — This point may be 
illustrated from the Ayrshire milk records, the keeping 
of which were supported by a grant from the High- 
land and Agricultural Society of Scotland. Mr John 
Spier included the record of every available cow at the 
time, and obtained the following interesting figures : — 


Weeks since 
C«lving. 

Avenge Milk Yield. 

Avenge per cent. 
Fst in Milk. 

Under i week 

26*3 lbs. per day 

375 

„ 2 weeks 

28-9 

ft 

3*56 

11 4 

31*9 

It 

3-23 

11 ^ 

321 


3-31 

ft 8 „ 

32-0 

ti 

3-32 

11 10 ^ „ 

327 

If 

3-34 

ft 12 It 

34*2 

»» 

3-42 

14 ». 

34-1 

1} 

3-42 


It will be noticed that the yield of milk gradually 
increased up to the twelfth week. After that, it 
began to fall off. With regard to the quality, the 
percentage of fat decreased till the end of the fourth 
week; after that the fat gradually increased in pro- 
portion. 

6. *Age of Ctow. — In the Highland and Agricultural 
Society's Journal for 1909, Mr Spier, in his report br 
the Wigtonshire Milk Record Society, makes a tabular 
statement of the average quantity and quality of milk 
yielded by all (available) cows, according to their age, 
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which had completed their lactation periods. The 
following will be sufficient to demonstrate the 
point : — 


AgttOfCowi 

lii 

Number of 

Co we on which 
tlgurM bteed. 

Averege 
Milk Yidd in 

geliODB. 

Averege 
per cent, of 

2 

22 

450-6 

3-SS 


38 

495-5 

i 3-89 

3 

320 

565-8 

i 3-87 

4 

189 

. 656.4 

1 3-74 

6 

159 

' 734*7 

3-67 

8 

87 

774*5 

! 3-64 

10 

1 46 

i 

804.8 

1 3-56 


The chief points to notice are that the yield gradually 
increases with the age of the cow, and the percentage of 
fat was highest in the milk of young cows or heifers, but 
after the third year the quality gradually declined. 

6. First and Last drawn Milk. — The first quart of 
Shorthorn milk may not contain more than 2 per cent 
of fat, and sometimes less, while the last quart drawn at 
the same milking may run up to 6, 7, or 8 per cent fat 

Difference in Composition behveen First and Last drawn Milk. 



Water. 

Albumin- 

oids. 


Total 

Solidfl. 

First drawn milk 

Last drawn milk 
Stripping . 

per cent. 
89 - 4 » 

83-37 

80-60 

per cent. 
3‘70 

3-48 

3*37 

1*20 

7-88 

10.^ 

l)er cent. 
10.58 
16.63 
19.40 


'TBe strippings may quite easily contain 10 per cent 
fat These results are not altogether explained by the 
cream being lighter and partially separating in the 
udder, but partly by the greater resistance or friction 
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the fat-globules have to overcome in passing down the 
milk-ducts into the milk-cistern in the udder. The 
thinner part (serum) therefore finds its way into the 
milk-dstem with less difficulty. 

Dr Babcock (Wisconsin) found, from several trials, 
that quick milking produced 2 to 13 pfiTcent more 
milk which was a tenth richer in butter-fat than that 
produced by slow milking. This superiority was con- 
tinued for several months, until the milk-yield of the 
cow naturally began to decline. 

7. Morning and Evening Milk. — Generally speaking, 
the morning milk is larger in quantity and poorer in 
fat than evening milk. This may be partly due to the 
vitality of the cow’s system being lower during the 
night than day time, more especially when the days 
are short, but the chief cause is undoubtedly the 
unequal periods between the times of milking. This 
point is dealt with in Dr Lauder’s report (Edinburgh 
and East of Scotland College of Agriculture), Bulletin 
XL, from which the following table is taken : — 


Effect of Milking at Equal and Unequal Intervals on 
Composition of Milk 


Morning («.80 a.u.). 

Evening (4 f.m.). 

in Milk. 

Total Solids. 

Fat in Milk. 

ToUl Solids. 

3«i4 per cent. 

i2>ox per cent. 



407 i>er cent 

12*89 per cent 

Morning ( 5.80 a.m.). 

1 

Evening ( 5.80 p.m.). 

Fat in Milk. 

Totol Solids. 

Pat lo Milk. 

Total Solids. 

5»67 per cent. 

12*62 per cent 

3*70 per cent 

12*42 per cent 
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Milking the cows at equal intervals has reduced the 
difference in fat content of milk from *93 per cent to 
•03 per cent 

8. Time of Oalving. — Trials carried out by the 
Department of Agriculture for Ireland (1907-8) indi- 
cate that ItJt November cal vers gave, on an average, 
160 to 180 galls, more milk in a year than the April 
calvers (see pt 225). 

Effect of Food. 

Pasture is the natural food of the dairy cow during 
the summer months, and if a sufficient supply is available 
of good quality,*' the milk-yield will most likely be 
kept up to the maximum. It is ver>^ doubtful, in this 
case, whether the feeding of concentrated foods in 
addition to pasture would have any permanent effect 
in improving the yield of milk, or the percentage of 
fat in it. 

If, however, the pasture is only poor in quality, and 
the cow is not receiving an adequate amount of nutrient 
material in the form of forage crops, etc., the most 
notable effect of the addition of suitable concentrated 
food to the ration would be to increase the milk-yield ; 
but there may be, at the same time, an increase in the 
proportion of fat in the milk, />., the milk may^also 
be, and possibly would be of better quality. Liberal 
feeding of concentrates would therefore push the yield 
of milk to the maximum ; above this point fattening 
would most likely take place. The cost of producing 
this increased flow of milk has also to be kept in mind. 

During the winter months, however, the pasture 
grass, if available, has not the same feeding value, and 
it is necessary on dairy farms generally, to lay up a 
store of hay, straw, roots, and either home-grown or 
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pun:ha^d concentrates ; consequmtiy, in order to pro* 
duce milk one has to try and compound a ration which 
will approximate to pasture grass in its efBciency as a 
milk producer. Before one can do this it is necessary 
to know something of the various effects of con- 
centrates, fodder crops, and roots on the TJuantity and 
quality of milk produced when fed to dairy cows. 

The outstanding features of milk produced by cows 
feeding on good pasture, as well as the butter, etc, made 
from it, arc : — 

(<?) The milk is, comparatively speaking, abundant 
in quantity, and of good quality. 

(^) The butter made from it has a rich yellow colour. 

(r) The butter-fat is generally firm at normal 
temperatures, but not hard and tallowy like 
margarine. If well made, it possesses a sweet, 
full, nutty flavour, and a pleasant aroma. 

These are standards which we shall need to keep in 
mind, and as fodder crops and roots form the basal 
part of the ration, we will consider the effect of these 
crops on dairy produce first. 

Fodder Orope. — Green forage crops have a similar 
effect to that of pasture grass, but green clover, if fed in 
consiiderable quantity, is apt to give a tallowy butter. 

Straw (usually oat straw) gives a very pale and 
rather hard butter ; while meadow hay butter is not so 
pale, but resembles it largely in the latter characteristic. 

Root Orops have similar laxative properties to grass, 
but the butter produced from such milk varies in 
colour according to the kind of root crop fed ; 
mangels and sugar beet give a pale-coloured butter, 
while carrots give a nice yellow colour to it At Wye 
College, cows which were giving a pale-coloured butter 
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froiii mangels bad 28 Iba carrots per day substituted, 
and it was found that the improved colour of the butter 
was evident in two to three weeks. 

Cabbage and swedes both yield a fairly good 
coloured butter 

The feetMng of an excessive quantity of turnips per 
day (112 lbs,) does not appear from Dr Lauder's report 
to have either increased the proportion of water in milk, 
‘or decreased the percentage of fat. 

Dr Crowther states in a report on the variation of 
chemical composition of butter (1907), that “easily 
fermentable foods like grass, forage crops, and i*bots, 
appear to increase the proportion of volatile (fatty) 
acids, which give butter its peculiar flavour.” 

Certain root crops, viz., turnips, swedes, and cabbages, 
when fed in fairly large quantities, impart what is 
called a “ turnipy flavour ” to the milk, butter, etc., which 
is certainl)' not desirable. In order to avoid this defect, 
it is usually suffleient if the following precautions are 
observed : — 

(<?) Feed ail such foods in moderate quantity only. 

{ 6 >) They should be fed immediately after, and not 
before the cows have been milked.# 

(c) Decaying cabbage or turnip leaves, etc, should 
be removed from the cowhouse each day.* 

Gonoentimtea. — The general effect is to push the 
milk yield to the maximum. Dry concentrates tend 
to improve the quality, and concentrates fed in the 
sloppy condition (sometimes called crowdy) tend to 
, improve the quantity; but these results appear to be 
of a more or less temporary diaracter, and are much 
more marked in the early than in the later part of the 
lactation periods. 



I. CONCINTRATKS RICH IN ALBUMINOIDS (OVER j 


(a) FieJk tm Otl— ^ 

% 

«/ 

h 

Fi&h meal 

5S 

40 

Dried yeast 

48 

0-5 

Earth-nut cake 

46 

10 

Decorticated cotton-seed cake 

4* 

9 

Soya-bean cake (L) 

43 

7 

Linseed cake (L) 

30 

10 

(b) Poor in Oil^ But fairls rich in CarhtfhvLruUf — t 

Gluten meal 

38 

4 

Gluten feed 

26 

3 

Peas 

23 

i| 

Beans (B) 

15 

i| 

. CONCE.NTKATES FAIRLY RICH IN ALBU- ; 
MINOIDS (ABOUT 20 TER CENT.) AND ! 

HIGH IN Fibre (over io per cent.). 1 
(a) Rkk in Oil — 



Cocoa-nut cake 

22 

10 

Palm-nut cake 

17 ' 

1 10 


Dried grains ....... 

(b) /W in Oil— 

£gy|}tian coitoivsecd rake (B) . 

Malt coombe orVuramins (L) 

Bombay cotlon-seed cake (B) 

II. Concentrates very rich in Caruo- ; 

HYDRATES ($0 TO 70 TER CENT.) AND 
LOW I.V E»BRE (maximum 10 PER CENT.). 

(a) Fairly rich in OH — 

^ Oatmeal ....... 

Maize 

Rice meal 

Oats 

(b) Low in Oil— 

(xtarsc wheat middlings (thirds or sharps) 

Bran (wheat) ' 

Rinc wheat middlings (seconds) (B) 

whS 

Ry« 

Malt 


Locust beans 
Tr^e(L) . 


IS 8 

io§ s 

12 li 

12 6 


• B" » Blndtagts eCtoet; ** L** » Luatlve In tBmt. 
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When the amount of concentrated food has reached 
a certain point, any increase in this amount does not 
give a corresponding increase in the yield of milk 
In fact, in the Offerton Hall (Durham) experiments 
it appears that when the concentrated food was in- 
creased from*^8 to 12 lbs. per 1000 lbs. live weight per 
day, the milk-yield was only increased by 2 pints per 
day, which must be considered a very^ small increased 
yield for an increase of 4 lb& of concentrated food per 
head per day. 

The relative proportion of the nutrients in the con- 
centrated mixture appears to have some effect on*the 
composition and quality of milk and butter. in 

experiments carried out by the Midland Dairy Institute 
in 1896, with a basal ration of 50 lbs. r(X>ts, 10 lbs. chaff, 
and 6 lbs. hay |3er da>% when the ratio of digestible fat 
(from linseed cake) to albuminoids in the ration was 
as 1:5, it appeared to increase the proportion of 
fat in milk, but the butter made from it was soft 
and inferior compared with that obtained when the 
proportion of fat to albuminoids in ration was as 
I :6, 

Dr Crowther states in his 1906 report that “heavy 
feeding of cakes rich in oiP — say upwards of 4 lbs. per 
day — tends to lower the proportion of volatile (fatty) 
acids, or in other words to increase the amount of 
margarine-like ingredients of the butter-fat” This 
supports the results obtained at the Midland Dairj^ 
Institute. ^ 

When “decorticated cotton cake or meal” m in- 
.'Ttuded to a greater extent than, say, one-third of the 

* Recent experiments appear to show that, when large pro- 
portions of rice meal, etc, are used as a source of oil in the 
ration, the percentage of fat in the milk may be actually reduced* 
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concentrated food given, it tends to give a hard, pale- 
coloured butter with a tallowy sort of flavour ** Linseed 
cake,” on the other hand, if rich in oil, gives a softer 
butter of fairly good colour, but it does not keep at 
all well 

‘‘ Brewers* grains,** according to the Offerton Hall 
experiments (1907), when fed as part of the concen- 
trated food in the ration (t\e. 20 lbs. per day) in summer, 
have the effect of increasing the daily milk-yield, more 
especially in the later period of lactation. There 
were, however, slight indications that they affected the 
percentage of fat in the milk adversely in the early 
lactation period, but this was not so appreciable towards 
the end of the lactation period. The effect in winter is 
similar, but the fat content of milk on the average is 
not appreciably affected. 

Bean meal, pea meal, soya cake, fresh cocoa-nut cake, 
palm-nut cake, gluten meal, gluten feed, maize, ground 
oats, bran, etc, give a fairly good coloured and good 
flavoured butter. 

The feeding stuffs which make butter a little harder 
than normal, or a little softer than normal, if they arc 
fed in considerable quantity, arc as follows:*— 

(a) Harder than normal . — Cotton cakes, palm-nut 
cake, pea meal, bean meal, green clover, 
vetches, and dry fodder crops, e.g. oat straw. 

(b) Softer than nonnal . — Linseed cake, maize meal, 
rice meal, bran, and oatmeal. 

letter Milk may be caused in the following 
ways ; — 

{a) Feeding inferior cotton cakes. 

{b) Feeding brewers’ grains in too large quantity : 
the bitter taste is more evident in the cream. 
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(c) The cow*s udder being out of order. Bitter 

tastes caused by foods do not increase on 
standing, while those from udder complaints do. 

(d) Cows eating orchard tree leaves carrying on 
their surface bacteria and yeasts which bring 
about <his taint. 

(i) Lack of cleanliness with dairy utensils: but this 
is produced after the milk leaves the cow, and 
has nothing to do with feeding. 

** Ropy milk ” may be pnxluced when cows eat 
certain plants, such as butterwort and dog^s 

mercuiy. 

Strong objectionable flavours may be due to cows 
eating garlic, meadow safiVon, sun spurge, buttercups, 
pine leaves, and shcx)ts of trees, etc. Garlic is said to 
colour the milk yellow, while fenugreek and madder 
give it a red colour. Sait may become tainted by 
exposure to insanitary conditions, and impart a bad 
flavour to butter. 

XXV. RATIONS FOR DAIRT OOWS.^ 

In compounding rations for dair>’ cows it is 
ncccssar)^ to keep in mind that fcxldcs crops (hay, 
straw, etc.) and ri>ot crops will generally form the basal 
part of ration. These are bulky and poor in albumin- 
oids. The fodder crops are very high in fibre, hence 
the concentrated mixture used should be: — 

1. Rich in albuminoids; 

2. Fairly rich in oil ; 

3. Low in fibre ; 

4. Attractive in flavour, and of a fairly laxative 

character. 

* For brief outline of ** Boutflour ** method, see Appendix 1. 

O 
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The foods selected should have no injurious effect 
either on the quantity or quality of milk yielded, or the 
butter, etc., made therefrom. Another practical point 
is, when ver>'' rich concentrated foods are used, they 
should generally be “ opened up ” by adding a “ bulky 
concentrate” such as bran or brevversVgrains, so as 
to enable the digestive juices to act more effectively 
on the nutrients in the ration. 

The following “ standard ” should be adhered to in 
making up the concentrated part of ration, although 
one would come fairly near by taking one-quarter 
from Section I. (p. 206), one quarter from 11 . (a), and 
one-half by weight from III.; or one-third from I. and 
t^'o-thirds from III. 

Feedixig Standard for Dairy Oowa — The following 
standard for the concentrated fart of ration will be 
found very suitable for cows receiving hay or straw 
along with roots : — 

Albuminoids, 1 5 to 20 per cent. ; oil, 4 to 6 per cent.; 
fibre, not exceeding 10 per cent. 

When cows are receiving straw or inferior hay for 
the bulky fcxlder, up to, say. 2 1 lbs. per day, the com- 
position of the concentrated fo<xl should approximate 
to the maxinium : albuminoids, 20 per cent. ; and oil, 

6 per cent, (sec rations 4, 6, 7, and 8). Locust-bean meal 
may be used to sw'eeten a ration, and thus make it more 
attractive. 

With regard to roots, cabbages, etc., these may be 
given up to 40 lbs. per head per day, or pf>ssibly more. 
If these are not available, their place may be taken 
with 20 to 35 Ib.s, wet brewers’ grains, or in some cas^ 
treacle. In fact, the latter is very useful as a combined 
sweetener of foods and a laxative when the ration 
requires it. 
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The amount of concentrated food may be calculated 
for each cow by allowing 

(a) J lb. for every lOO lbs. live weight of cow ; 

(fi) 2 j to 34 lbs. for every gallon of milk produced 
per day. 

With a cow of 8cx) lbs. live weight, and yielding 
3 galls, milk per day, the amount required would be 
. (/i) 8 X i ~ 2 , (/^) 3x3 = 9, />. 1 1 lbs. in ail per day. 

The following mixtures of concentrates^ for wdnter 
milk prcxluction arc arranged for a cow of 8co lbs. which 
is giving 3 galls, milk [x:r day. means that its 

compo.sition works out to be: albuminoids, 15^ percent; 
oil, 4 per cent. ; and fibre, 7 per cent 


!• 5 lbs. bean or pea meal. 

3 lbs. bran < wheat). 

3 lbs. crushed oats. 

3 lbs. maize meal. 

)|.,F y.;,. 

2. 4 lbs. lins<.*ed cake. 

5 lbs. barley meal. 

3 lbs. bran. 

3. 2 lbs. decoriicalcd cotton 

cake. 

3 lbs. bran. 

4 lbs. ground oats. 

3 lbs. maize meal. 

y.i>. 

4. 2 lbs. soya-bean cake. 

3 lbs. dried brewers’ grains. 
3 lbs. sharps (coarse 
middlings). 

3 lbs. barley meal. 


5. 4 lbs. l>ean meal. 

3 lbs. dried grains. 

4 lbs. maize meal. 

A,„.40|.3l* 7.45. 

6. 4 lbs. gluten feed. 

2 lbs. malt coombs. 

3 lbs. rice meal. 

2 lbs in.'iize meal. 

7. 2 lbs. soya- 5 ean cake. 

2 lbs. palm- nut cake. 

4 lbs. barley meal. 

3 lbs. maize meal. 

A|(cj0^.gf 7.3. 

8. 2 lbs. gliften meal. 

2 lbs. cocoa-nut cake.* 

3 lbs. bran. 

4 lbs. ground oats. 


* Farmers who wish to make similar concentrated mixtures up 
should refer to special table of analyses on p. 306. 



m THE 

Kiittiotis 1, 6, 7, ftfid 8 wtmkl be veiy wlteble for 
blitter production as well as fordiee8e|WhtIemtioiiiii»4, 
stud S may be used for cows when the new milk is scdd. 
Rations i, 2, 4, and 5 would go well with hay as the 
fodder crop, and rations 3, 6, 7, and 8 with straw, 

Oompartaon with XaUner Standarda-^lf one takes 
the above rations for a cow 800 lbs. live weight, yielding 
3 galla of milk per day, and includes the bulky part of 
ration, say, 17J lbs. hay and 30 lbs. swedes, one can* 
compare them with the Kellner standard, which requires 
2*2 to 2*5 lbs. digestible albuminoids and 1 1-8 to 13*9 Iba 
starch equivalent per day (see p. 129). 

Taking the figures from table on pp. 48 to 51, the 
result would be as follows : — 


Bfttion. 

DifMUblo 

Altmmlncrtdft. 

Ktereb 

■qnivxtaiit i 

1 

3095 1 ^ 

14*275 lb*. 

2 


> 7-085 „ 

3 

3*290 H 

14*310 „ * 

4 . 

a-37o „ 

‘4-350 M 

5 i 

2*370 „ 

! 14*610 „ 

6 

2*300 „ 

« I 4 - 8«0 „ ; 

7 

2*38o „ 

; ‘5-4*0 „ 

S 

2*430 „ 

‘4*550 M I 


No. I is a little too low in albuminoids and No. 2 
too high in albuminoids and starch equivalent The 
remainder conform to the Kellner standard for albu* 
minoids, and are sufficiently near in starch equivalent, 
althoi^h they are all slightly higher than necessary 
accordif^ to this standard.^ 

’ In practice, excessive accuracy in vreishing and feeding li' 
impracticable. With a &irly long experience of advisory work, 
the author finds the approximate method as efiective in practice 
as any other method^-generally more so. 
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If concentrated food is required in the summer 
months when the cow is out at pasture, the same 
standard may be taken, but the amount required per 
head would only be one-quarter to one-half of the 
above rations. When pasture grass is suiliciently 
abundant add of fairly good quality, it is doubtfiil 
whether it is remunerative to give cows any concen- 
trated food, as they stand about the gate when they 
should be grazing. In the Offerton Hall experiments 
Professor Brynner Jones reports (1907) that "cows 
receiving nothing but grass gave relatively a much 
more profitable return than those supplied with* con- 
centrated food ; in fact, the milk cost double to produce 
in the latter case as compared with the former." 

In town dairies in summer, the cows receive forage 
crops such as rye grass, oats and vetches (green), etc, 
along with cake, bean meal, bran and wet brewers* 
grains. Brewers’ grains appear to have considerable 
influence in keeping up the supply of milk as the 
lactation period advances. 

If the pasture grass in early spring tends to scour 
animals, it would be wise to give a little Bombay 
cotton cake, which has a considerable " binding ” eflcct 


XXVI. THB ART OF XILKINO. 

1 1 is a good plan to tic the hind legs of a heifer tc^ether 
with a strap each time she is milked for the first few 
weeks after calving, as it trains her to s!and with her feet 
together, with the result that she is much better t 5 milk. 

Milking the cows with dry hands is much to be 
preferred to milking with wet hands, as the latter 
method is apt to get dirt into the milk paiL 

Milking should be carried out quietly, quickly, and 
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thorov^ily. If the whole of the milk is not removed 
from the udder each milking time, the yield will very 
soon go down, and the richest milk be left in the udder. 
In the H^elund system of milking, most of the milk 
is removed by hand in the ordinary way; the milker 
then commences to massage the udder, sS as to force 
the milk gently into the milk cistern in the udder. 
After this is done, the remaining part of the milk is . 
removed from the udder. The milk-yield can certainly 
be increased a little by this methcxi, but it is doubtful 
if the increased yield will pay for the extra trouUc. 

lire usual system of milking cows is to commence 
on the two fore quarters, and when most of the milk 
is removed from them, to milk the tv^’o hind quarters. 
It is quite natural to commence on the fore quarters, as it 
is the easiest way, but the tendency of constantly adopt- 
ing this method of milking is to make the hind quarters 
larger and more capacious than the fore quarters. 

The explanation is, that shortly after one commences 
milking, the cow begins to let her milk come; this 
gorges the hind quarters and expands them day after 
day, with the result that this continual internal pressure 
gradually enlarges the hind quarters. In the fore quarters 
the milk does not get much chance to enlarge them, as it 
is being removed all the time the cow is letting it down, 
hetKe they do not develop in many cases to the same 
extoit as the hind quarters. The way to remodel such 
an udder is now obvious, for what is necessary in sudi 
cases is to commence milking on the larger quarters 
each time, so as to give the milk a chance, after the cow 
lets her milk down, of expanding die smaller quarters. *' 
Maiflihw mikliig.— Shortage of labour has forced 
die attention of many farmers to milkii^ machines, 
who are impressed by the state of perfection attained by 
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the modem tnedbtne By the aid of suction, pulsators^ 
etc, the natural method of milking is very closely 
imitated, hence cows and heifers take kindly to it 

Generally speaking, machines collect the milk in 
cans, which receive the milk from one cow (single-can 
system) or t\9o cows (double-can system). Cans may, 
however, be dispensed with by installing the "Auto- 
matic Receiver System," wliich leads the milk through 
tin-lined pipes direct to the dairy. The engine driving 
the machine may further be used for the supply of 
electric light in the cowhouse, etc 

Olean-Milk Production. 

So far as the “ New Milk ** trade is concerned, there 
arc three things which tend to discourage its increased 
consumption by human bcing.s, viz. : — 

t Presence of sedimentarj* matters. 

2 , Tendenc)* in hot weather to rapid .souring. 

3. Being a perfect food, it i.s a medium in which certain 

bacterial diseases may l>e spread, where the milk 
has been carelessly handled under bad conditions. 

The object of clean-milk production js to secure a 
milk which is free from sediment, has a "long life,” and 
IS perfectly .safe for infants, and the methods M be 
adopted will be explained later. 

Pfoduoing a Safe BCilk Supply. — The following 
methods have been adopted : — ^ 

L SteiHieatioii. — In this case, the milk is heated up 
to the boiling-point of water (212'' F.), and kept at that 
femperature for at least 10 minutes. It is then cooled 
down as fast as is practicable to avoid cracking the 
bottles, to a temperature of, say, 50^ F. Efforts were 
made at the end of last century to popularise this 
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method ; but it was found that infants did not thrive on 
it, and on this account it had to be abandoned as a food 
for infants. This process undoubtedly killed all germ life 
in the milk, including the spore forms, and from this point 
of view was safe ; but the flavour of the milk was spoiled, 
and its food value had been deteriorated irt the process. 

R PaateiirlBatioii. — This method derived its name 
from the late Louis Pasteur, who made several 
important discoveries as to the control of fermentative 
changes by means of heat, although it appears Pasteur 
did not devise any particular method for treating milk. 
The method consists in heating milk up to a tem}x:ra- 
ture of 140® to 160" F. and maintaining it at this 
temperature for, s«iy, 20 to 30 minutes. It is tlicn 
cooled down immediately to, .sa)*, 50" F. It has been 
demonstrated that this treatment is more effective 
when the milk is agitated during the heating process. 

The effect of this treatment is to destroy the lactic 
acid or souring organisms in the milk, as well as any 
pathogenic gerips w'hich had got into the milk. In 
some cases the “spore forms'' of certain pathogenic 
germs may escape destruction. At the same time the 
flavour of the milk is not ver>' .seriously injured, although 
its nutritive properties are somewhat adversely affected, 
anetthe cream docs not ri.se so well to the surface. 

Its two main recommendations are that the milk 
has been given a “ longer life " and is safe from patho- 
genic germs. The bulk of the factory milk .sent to 
L/)ndon has been pasteurised; and although fairly 
suitaBle for adults, it does not appear to be so satis- 
factory for infants as the natural milk. It does ndt 
appear possible to heat milk at all without reducing its 
nutrient value. The physical and chemical effects of 
heating milk have been known for many years ; but the 
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effect of heat on the newly discovered vitamins has 
been known for a few years only. 

a CRMH-MUk ” Frodiiotlon. — It has been fully 
demonstrated in recent years that milk may be given 
a sufficiently “ long life/* and be quite sweet for human 
consumption* without being pasteurised or sterilised. 
It is largely a question of methods, which are summed 
up in what is generally called “Clean-Milk Production.** 

Briefly stated, there arc four golden rules which are 
necessary' in the production of a safe and clean milk of 
long-keeping quality ; these arc as follows : — 

(r) Healthy cows.* 

(2) All dairy utensils coming in contact with the 
milk must have been properl)'^ cleansed and 
sterilised before use. 

(3) Keep dirt from getting into the milk during 
milking and handling, seeing you cannot take 
out, by straining, any dirt that has got dissolved 
in the milk, 

(4) Co<-il the milk immediately after milking and as 
low as possible (/>., 55"*^'. or lower). 

These four rules arc very far- reaching, and in 
most cases will need fuller explanation as to how they 
can be carried out 

Cleansing Dairy Utensils. — 

{a) Rinse out cans, etc., immediately after using 
with co/J water, iis hot water hardens the milk 
and tends to fix it on the utensils in the form 
of a brownish hard substance. 

* Milk from cows with infected udders should be discarded. For 
precautions required for production of “ Graded milks, see below. 

Quarters giving abnormal milk can often be discovered by the 
brom-creosol test-paper method discovered ^by Major Golding, 
National Institute for Dairy Research. 




til. 


to facilitate clean-milk production. 



2!8 


THE STOCKFEEDEK'S COMPANION 


(i) Clean the utensils by thorough scrubbing with hot 
water and soda ; then rinse with clean water, 

(r) Steam the utensils in a steam box. See that the 
temperature of steam rises to at least 2io"* R, 
and keep at this temperature for, say, lo to 1$ 
minutes. Turn off steam, then open lid of 
steam box to let steam away, and as soon as 
utensils are dry, close up lid again and leave 
utensils in box till required again. 

A steam box for above puqx)sc need not be 
expensive ; in fact, several farmers have home*made 
steam boxes which work excellently. In the Bucks 
clean-milk conqx-titions of 1924, the county champion- 
ship was won by Mr W’m. Cullcv, Maidsmoreton, who 
installed a home-made steam plant at a cost of £}, lOs. 

Where steam is not available, finish off w’ith 
hot water} and store cans, etc., mouth down till ready for 
use in a clean dair}% which is as far removed as |x>.s.sible 
from strong smelts that would taint the utensils. 

Keeping Dirt out of MiUr. — A numljcr of points arc 
involved under this heading, viz. : — 

(a) Coiv house, — This should be ke[n as clean as pos- 
sible. , CcssfXMjls should be outside the cow-house 

(b) The Coiv. — Clip off long hair on udder, and parts 
.surrounding udder, as well as long hair on thighs 
and tail where dirt tends to collect. Before 
milking, brush off any Iwse hairs, etc., from 
udder and any parts round about where hairs, 
dust, etc., may fall into the milk pail ; wash the 
udder and teats with clean water ; wipe the 
udder with a clean damp cloth before milking. ^ 

^ In the Bucks Clean- Milk Competitions, with effective steam* 
tngy the milk kept for a minimum of two days ; whereas, without 
steam, the milk only kept for a maximum of two days, and 
sometimes arrived sour. 
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(c) Foods.— ht\y strong flavoured foods, or those 

calculated to raise a dust, should not be fed 
before milking, but immediately after. 

(d) 7'fte Milker, — He should wash his hands before 
milking each cow, and use a clean stool, other- 
wise his hands become tainted. The first stroke 
or two of milk from each teat should be milked on 
the ground, or into a pail kept for the purpose. 

(c) Best kind of Milking Pail . — The most effective 
kind of pail to use has the top covered over 
as much a.s possible during milking, so aif to 
prevent any stra}' hairs, etc., falling into the caa 
All scams of dairy utensils should be well 
soldered so as to facilitate effective cleaning. 

(f) Otrr^dng Pails , — These should have simple lids 

fitted, so as to keep the carrjdng pails covered, 
and so prevent any dust from fiilling in. The 
lid should only be removed when milk i.s being 
pemrt^d in or out 

(g) Strain the tnilk without delay through a goexi 
cotton-wcx)l strainer, so as to remove any 
possible sediment, hairs, etc, which may have 
fallen in, and to find out if the cow*s have been 
properly cleaned before milking. 

OdoUnir the Milk. — The milk should be cooled 
down as low as possible, say so"* F. or lower, and as 
scx>n as possible after milking, in ordee to check the 
development of any bacteria in the milk. Whericver 
possible, the co<j!tng-room should only be used for 
cooling the milk, storing full churns of milk till sent off, 
as well as dean cans, seeing that milk readily takes up 
taints as it passes over the ax)lcr. Unfortunately, 
many coolers are difficult to clean, and dirty coolers 
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are a prolific source of trouble to persons who arc 
attempting to produce a long-keeping milk. 

Many persons believe that expensive buildings arc 
necessary for clcan-milk production ; but clean-milk 
competitions have demonstrated again and again that 
excellent results can be obtained witH vcr>' ordinary 
farm buildings. The inipi»rtant thing is that cleanly 
methods are adopted at every stage where the milk is 
handled on the lines mentioned above, and no matter 
how elab<jratc the buildings may be, clean milk will not 
be produced unless cleanly methcxls arc adopted. At the 
same time, well arranged buildings and good floors make 
it easier, other things being equal, to obtain good results. 

It is quite easy to spend money ineffectively in 
adapting existing buildings for clcan-milk production, 
and generally speaking, this can be avoided by con- 
sulting an expert such as the County Agricultural 
Organiser or County Daiiy^ expert before .spending any 
money in this direction. 

Graded Milks. 

Under Section 3 of the Milk and Dairies (Amend- 
ment) Act of 1922, the designations “Certified Milk,“ 
“Grade A (Tuberculin Tested),'’ “Grade A," etc., may 
only be used where a licence to sell milk under these 
designations has been granted by the Mini.sterof Health 
or other competent authority. Licences are required by 
the producer as well as by the person who sells it The 
main provisions in these “graded” milks arc as follow^s; — 

(a) Certified Milk . — A register of all animals in the 
herd is to be kept Cows must pass the tuberculin 
test before a licence is obtained, and thereafter at 
intervals of six months. The herd to be inspected 
every three months by an approved veterinary surgeon* 
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Milk must be bottled on the farm and sealed with suitable 
caps, which bear the name and address of the producer, 
the day ofproduction,and the words “Certified Milk” 
The milk prior to delivery to the consumer must not 
contain Bacillus coli in cc, and must not contain 
more than 30,000 bacteria per cc. The farmer must 
keep records of all milk produced and sold, as well 
as the names and addresses of purchasers. The 
distributor likewise mu.st keep records of milk purchased 
and sold. The Licensing Authority has power to 
inspect the premises to see that the abi>ve requirements 
are being carried out, take samples of milk, etc * 
The licences in this case must be obtained from the 
Minister of Health so far as the producer is concerned, 
and from the District Council so far as any other dealer 
or distributor is concerned. 

(b) Gradi A {Tubcn^lift Tested,^ J/i/yfc.-^The con- 
ditions arc very similar to those for certified milk, 
except that the milk may or may not be bottled on the 
farm, must not contain Bacillus colt in 
more than 200,000 bacteria per c.c, and further that the 
sealed cap of the b<ittlcd milk contains the designation 
Grade A (Tuberculin Tested) Milk " in place of Certified 
Milk. In cases where the milk is bottled oflT the farm, it 
must be conveyed from the farm to the person lK>ttlifig 
same, in unventilatcd sealed ci>ntainers, bearing a de- 
scriptive label with address of farm, day of production, 
and the words *'GkaI)K A (Tuberculin Tested) Milk*” 
The Licensing Authority is the Mini.stcr of Health for 
the producer, and the District Council for all other dexflers. 

* Unfortuiialely a cow that has been recently tested may not 
react to the tuberculin test. It is therefore important for those 
who purchase cows on the test to satisfy themselves on this point ; 
otherwise disappointment and loss may be the result. 



322 


THE STOCKFEEDBR'S COMPANION 


(c) Grade A Mi/k . — The conditions are very similar 
to those for Grade A (Tuberculin Tested) Milk, except 
that the cows need not be tuberculin tested ; but where 
tubercle bacillus is found in the milk, the affected cows 
must be identified and removed. 

The Licensing Authority for the producer is the 
County or Borough Council, as the case may be, in 
which the milk is {>roduced, and for any other dealer 
or distributor, the District Council. Where a farmer 
retails his milk, he can get an inclusive licence as 
producer and distributor. 

(d) Grade A {Pasteurised ) Mtik\ — This is applied 

to any Grade A milk, except that it has been 
pasteurised fur at least 30 minutc.s at a tcmfKrraturc of 
145 to 150' F*., and immediately C(K>led to 55 F. or less, 
docs not contain Paei/Zus odi in c rnt^rc than 

30,000 bacteria j>cr cc. Further, the vessels containing 
it must be suitably labelled with the day of pasteurisa- 
tion and designated “ PASTKt’Ki.SK!) Mll.K.'' 

The Licensing Authority for the distributor is the 
District Council in which the pasteurising premises are 
situate. 

XXVH COST OF PRODUCING MILK, KBBPIKG 
DAIRY COWS, BTC. 

Dr Crowther shows in his second report (1913) the 
average cost of prcxlucing milk throughout the year, 
wken the food only is taken into account. This variccl 
very considerably ; in fact, some r>f the cow.s produced 
milk at half the cost of others under observation. 

In the following .summary the hay i.s taken at 55s. 
per ton ; oat straw, 30s. ; barley straw, 25s. ; swedes, 1054 
mangels, los. 6d.; and turnips, 8s. per ton ; grass, 3s, 6d. 
per week ; concentrated fo(xIs at cost price. 
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Out of 204 cows included in the report, the average 
cost of food to produce a gallon of «nilk is seen to vary 
greatly, for — 

KRttmaWi oust BtUnuktod cmi 

Oowi. {wr icAll. (Viwg. pergAlh 

21 produced milk at tod. or over . 36 produced milk at 7a. to 8cL 

7 w », to tod. ; 42 M „ 6 d. „ 7 d. 

f5 ») „ * 8d. „ 9d. 83 „ „ less than 6d. 

The cost of producing milk per gallon is naturally 
much less in the summer tlian in the winter months. 
If the cows arc getting nothing more than pasture 
grass, the cost may be reduced to alxiut one-half that 
in the winter tnonth.s. If concentrated f^ods are 
rct]uired in additioii to grass, the cost will be increased 
to twe^-thirds or even lhree~«juarters that of winter milk. 

The above figures slnnv the neccssiU' of selection in 
the dairy herd, if milk is to be pn»(luced economically. 

Cost ^ of Keeping Dairy Oows. 

This varies according tu the time of year the cows 
calve. AvC- • “ 

Approximate Cost per Annum of Keeping a Cow. 

Marik Caher. 

Twcnly-lwo weeks’ in summer, May to 

October- I acres, at /|, 5*.. , . . /i 17 6 

Bombay cake fed wbilt'on gra.^s lbs, |»cr day 3cwis., 

at /4, 15s. j>cr ton . . . . * . o 14 3 

Cake and meals during usual milking period - cwis., 

at /7 per ton . . . 2 >• 6 

Oat straw (part long, part choppcvl), i ton, at /,i, >s.. 

produced on the farm (consuming value} . . 150 

Hay, I ton, at pi'r ton (consuming value' . 200 

Roots, 5 tons, at 9s. per ton (consuming value) 250 

Total Cost OF Toon , -£*073 

Attendance, at aver, of 9d. per week . 2 k) o 

Vet, say 5s. , . . o j; o 



Risk may lie put at £1 to los., and depreciation would 
have to lie considered in some eases. 

* The cost of purchased feeding stuffs 11924) should be 
increased by approximately 50 per cent. 
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October Calver. 


October till May (thirty weeks), following ration 

Swedes, 56 lbs* per day = si ions, at 9s. * 7 3 

Hay, 14 „ „ =:= 26 cwts., at ^2 . 2 12 o 

Straw, 7 „ „ =r. 13 cwis., at ^1, 5s. . o 16 3 

Decorticated cotton cake, 2 lbs. \ 

Bran, 2 lbs. . j 8 lbs. j>cr day = 1 5 cwts., 

Maize meal, 3 lbs. J at |>cr ton . 550 

Pea meal, i lb. . f 


June to September (twenty-two weeks) : 

Grazing == lA ac, at /i, 5s. j)er acre 
Bombay cake, 2 lbs. per day at grass 


I 17 
o 14 


Total Cost of Food 
Attendance, at is. per week 
Vet, say 5s. . . . 


£13 *2 

2 12 
o 5 
£i(^ 9 


6 

3 

3 

o 

o 

3 


Risk may be put at £i to £1, los., and depreciation would 
have to be considered with some cows. 


Retarns^ from B£llk>SeUing per Oow per Tear. 

March Calvcr, 

500 galls, milk, at 8d. per gall, (summer) . /16 13 4 
150 galls. „ lod. „ (winter) . 650 

£22 18 4 

Less carriage on rail, at ^d. 

per gall. . . • 5 o 

Less cost of food, etc., as 

above . 12 12 3 

^ 

Balance in favour of March Calver .>£911 

* The farmcr^s price for milk (1924) should be increased by 
approximately 50 per cent* 
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October Ca/ver. 

500 galls, milk, at lod. j>cr gall, (winter; . £20 16 8 

1 50 galls. „ Rd, „ {summer} . 500 

^25 16 8 

Ijes$ carriage on rail, at Aci. 

{wrgall. . . /* 5 o 

J^ss cost of foiKi, etc.» as 

alK)ve‘ . . . 16 9 3 

17 14 3 

Fialanrc in favour of t >t tf 4 >er ( 'alvcr . /K 2 5 


These estimated results appear t(j .slv'W that* the 
b«alanccs to be obtained by winter milk production «as 
com{)arcd with milk produced rnostU’ durin;^^ the 
summer months (d* the \ear. are a{.>proximatcIy the 
same. In arriving.; at these results, it has been assumed 
that a spring; calver ^dves the same amount of milk as 
an autumn calver, but i.s this .so? The following rc.suils 
will .shed light on this point. 

In .some trials carried out by the Irish Department of 
Agriculture, Mr .Adams gives the following interesting 
comparisons of NovemlH-r and A{)ril calvers. There 
were five cows in each lot, record.s being kept in the 
case of the November calver for the twelve months, 
Xov. 1907 to Nov. In the .same wa)' the rccjtrds 

of April calvers were kept from April 1908 to April 
1909. A few results .selected from the report are as 
follows : - 


Nin> ember Calver. 
Average yield of milk for year, 
836 galls. 

Average cost of food for year, 

/ii. 

Total cost of keeping cows for 
year averaged £21^ 17s. 2d. 


April Calver. 

Average vicld for year,* 67S 
galls. 

Average cost of food for year, 
l,\0, 3s. <k1. 

Total cost, £ 1 7, 4s. 3d, 


r 
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Nmfemhtr Calvtr. 

Yielding lij galls, of milk on 
an average ae the end of 
tenth month. 

Gave 20 galls, milk or more 
each per week for twenty- 
seven weeks. 

When turned out to grass in 
spring, milk -yield showed an 
increase. 

Highest yield in Dec., Jan., 
Feb., and March, when milk 
is ^ear. 

Balance, after allowing for rent, 
taxes, insurance, deprecia- 
tion, milking, and delivering 
milk, etc, was /4, 6s. 2d. 


April Cmlvtr, 

Only giving this average up to 
end of eighth month. 

Gave 20 galls, milk each per 
week for thirteen weeks only. 

Not much effect. 


Highest yield in summer when 
milk is cheap. 

Balance left was only /i, i6s. id. 


It appears fmm the above results that winter milk 
is quite as profitable as that produced in summer, 
provided the cows prcxJucc at Ica.st 650 galls, milk per 
year, and sufficient home-grown finxls arc raised to 
provide the bulk of the ration for winter feeding. 

The November cal vers yielded on an average 
158 galls, of milk more than the April calvcrs, which 
is a ver>' striking point in these triaLs. 


Comparing the Different Systems of Dairying. 

Supposing cow commenced milking in the spring- 
time : — 

i. Milk Selling-- 

Summer months— 500 galls, milk, at 8d. per gall. £16 4 

Winter months— 150 galls, milk, at lod. per gall, 650 

£32 18 4 
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2. ButUrmakimfi; galls. Milk to i lb. Hutifr)— 


2^0 lbs, of butter, at tn, atl. per lb. 


3 

4 

285 galii. serrated milk, at id. . 

2 

8 

9 

39 galls, buutrmdk, at id. . 

0 

3 

6 



IL 


Ch^esemaktn^ (\ gall. .Milk to i l!>. Cheese^ 

- 



(Say 550 g.4llj». made :iuo Cl><:«:se, and loo gaits, made 



into Hotter., 




550 lbs. cheese, at pei lb. 

. £14 

18 

0 

46S galls, of whey K; per < « nt. of imlk 

taken 



at id. j>er gall. ... 

o* 1 8 

0 

415 lbs. butter, at is. 2d. per lb. 

2 

8 

6 

i/> gallik separated mdk, at id. j>ei ^all. , 

0 

7 

6 

6 galls, buttermilk, at id. per gall.. 

0 

0 

6 


/i8 

12 

_6 


Score Card for Dairy Shorthorn Cow. 

The score card uii has been drawn up by 

the writer for use i)y the .*'ludent> in cor.ncction with 
the Winter Sclux*! of Agriculture at llereturd. 


XXVIll BEEP CATTLE.* 

The fattening of beef cattle plays a very iin]x>i*tant 
part on arable farms, seeing that it is, after all, one of 
the most convenient ways »»f dealing with the bulky 
produce (straw and roots chicfl)-) grown on the farm. 
A further consideration is the production of large 
quantities of manure, which is so valuable for maintain- 
ing the fertility of arable laiuh In fact, big crops and 
heav)» cattle- feeding usually go together on farm.s 
in this country. 

Generally speaking, the eastern half of Great 
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Umm, 

Potnto, 

GfMtral A/^aratti*^ 23 /oinis — 

I. Form— W edge-shaped when viewed from top as well a« 
from side, I'nderline inclining d<'wnwardji from fore- 
end to flank 

8 

2, TEMrERAMENT-— .A^ciive. hut quiet to handle . * . 

4 

3. — Skin yellow ii'h in colour, soft, moderately 

thin, very flexible, and cb^iic 

10 

Iifiad avJ AVti, 10 fKiwis— 

4, Head — Feminine- Homs free from ^oar^cncss and 

slightly yellow at lose ; face moderately long ; eyes 
bright, prominent, and wide ajarl ; no^c t>r«.>ad lieiween 
m>s:rils 

6 

J. Neck — Fairly long, hue at junttion with hc;ul, and 
sloping gradually on to »bouldc:^ .... 

4 

Fon Quartm, 8 fointi — 

6. SHOTfLDERS— Not prominent, iairly light, sharp on 
withers 

8 

Bod\\ \(i points — 

7. Cheat — F airly deep, giving suiti* ient r<K>m for heart 
and lungs Well filloj up l«h)nd sh-ndder . 

h 

h. Back and I.UI.s — B ack m dcratdy Uuig -‘'‘d straight, | 
Loin broad, strong, .and level 

5 ' 

% RtBS— Moderately well sprung ami long, giving deep 
Ixxly 

5 1 

Hind QuarUn, it, points — 

10. i^^UARTEKS— ».\s long and as wide as jx-jssible ; htH>k- 
bonca wide ajian, tut i^ot to) j>rominenl ; pin-U>nrs 
fairly high, and wide afart 

( 

! i 

: « ! 

11. Tail— L ong, fme, set on level with kuk 

* i 

12. Thighs — S mewy, long, rhin, and well Umt . . i 

* 1 

Cdd/r^ 2 ^ points - j 

13- CArACITV—Stiould extend well forward and backward, ' 
be cajiaciouv and 5)ntmctru.d | 

10 1 

(JtJALlTV— Skin flexible, elastic, and free from fleshi- j 
ness. Hair on udder .silky j 


15. Teats — M edium size, uniform, and placcvl fairly well | 
apart. Milk easy to draw ! 

5 

16. Milk V'eins — Large, prominent, well branched, with 
wcH-defirred milk-wells 

3 

17. Escutcheon— S preading wide over thighs, extending 
' high and wide, with large ovaU or tufu on thighs 

2 

/egr, 5 points-— 

18. Not too long ; Ixinc free from coarseness 

s 


100 1 


Estimatki) Weight . . . < wu. 

Ace uy Teeth ok iioKNs . . . yrt. 
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Britain is largely devoted to arable fanning and stock 
fatten ing» while the western half is more noted for its 
grass-land and dairy fanning; consequently it is in 
the eastern half of England and Scotland that one 
expects to see the house-fattening of cattle carried on 
to the highest pitch of pcrfectirm, and in the western 
half to find the best exam files of grass-fattening of 
cattle, as in Herefordshire and similar counties. 

Type of Ajoimal required, — It is essential to know 
what arc the outstanding jioints of a tyf)ical animat 
for beef production, so as to enable one to breed or buy 
store, a tyjx' that will give a g<KKi account of itself* 

The chief fioints arc as follows ; — 

— Neat, and not tm> large. Furchcad broad 
Ixtwcen eyes, aiul nostrils wirlc apart 
— (dean cut at throat, and sloping gradually 
on to shoulders. 

SfiouUers , — Not prtimincnt along shoulder-blades, 
well covcretl with flesh, and sloping gradually 
on to barrel. 

AWr. — Well filled up iKhiiul shoulders. Ribs well 
sprung and long, giving deep ^id<^s. The 
underline shoidd be straight. *and the flank 
come well down. 

Inuk . — Straight and broad, with a strong loin. 

Hind gutirfrrs. — Should be as long and as square 
as possible. Hook-bones should not be 
prominent, and the line from \he hooks to the 
shoulders along the arch of the ribs ?hould 
make a vcr\^ gentle curve. 

Thighs . — As well developed as possible, well fleshed 
down to the hock, giving a good second thigh 
and twist 
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— The bones of legs should be free from 
coarseness. 

Breed and Quality — It is further important that 
animals for fattening purposes should he of a breed or 
cross which is noted for its cap«*icit\' to fatU!n, as experi- 
ence shows that a well-bred animal will generally pay to 
feed, while inferit)r bred ones often prove disappointing. 
The skin should be fairly thick hut flexible, and the 
whole body in fat animals covercfl as uniformly as |X)ssible 
with flesh. When fat, patchine.ss is vcr\^ undesirable. 

Early maturity is very important, and beasts should 
as a rule be .selected which will grow and thrive at 
the same time. 

Available Breeda^ — The most generally known 
brecd.s in this country arc: — 

polled Breeds, — .Aberdeen -Angus, Red Rolls, Gallo- 
ways, etc. 

/ / orned B reeds. — 1 1 crefords, Shorthor ns, N orth 
Devons, West Highland, Welsh cattle, etc. 

'I'he outstanding features of these breeds arc as 
follows : — 

Aberdeen- Angiis , — Found chiefly in the east <jf 
Scotland ; large black cattle- mature early; 
short legs, carrying an enormous shapt^Iy body 
which is generally evenly covered with flesh ; 
meat of excellent quality. Ihcy are vcr>' 
hardy and do well in pcH>r, exposed districts. 
At the .same time they can adapt thcm.sclvcs to 
heavy hand-feeding in cattle courts, and give 
good return for the food consumed 

* For full description of the various brecd.s of cattle, see Prof. 
Wallace's Farm lave Stock of Great liritain. 



FATTENING BREEDS Oh CATVLK 231 

HeJ Polls . — Located chiefly in the south-eastern 
counties of Knj^land. Have much in common 
with Aberdeen- Angus, but arc red instead of 
black in colour. 

Galloway . — ('ommon in the south-west of Scotland. 
PollcfL black cattle, not so large as Aberdeen- 
Angus. I'he coat is generally fairly long 
and shaggy, often with brownish tinge on 
ti{>s of hair. Differs from Aberdeen- Angus 
in having a flatter |>oll I'A .A. peaked;; ears 
larger, placed farther back on head, and usually 
oarrying a long fringe of hairs on edge of 
car. Its lx)ncs are not quite so fine, or its skin 
so thin. Docs not mature so carl>\ but can 
thrive on .second-rate land. Produces an ex- 
cellent quality of beef. 

Herefords . — Confined largely to Herefordshire and 
adjoining counties in Kngland. Have character- 
istic while faces and red-coloured bodies with 
patches of white along the underline. These 
arc big, hardy cattle, which mature early, and 
thrive on grass-land. They are typical grazicr^s 
tH^asts, and are splendid “ hustlers.** Quiet, 
docile, and fatten readily, giviit^ a carcass of 
first tjualitv meat. They arc said to re^juirc 
mudi less water to drink than, say, a Short- 
horn. 

Shorthorn. — VV’idcIy di.stributcd over the British 
Islands. Vary' in colour froih reds, roans, to 
whites. Large, horned cattle, and mature* early. 
The beef (Booth) type fatten readily. As a rule, 
more prominent on hook -bones than above- 
mentioned breeds. Require fairly heavy hand- 
feeding, and then yield a vcr>' fine class of beef 
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Narth Det'orn. — Mostly found in the south and south- 
west of En^^lancl ; reared chiefly in Devon and 
Somersetshire. Medium sized, red in colour, and 
horned cattle with .short Icgs.and compact bodies. 
Their symmetrj* is perfect. Graze well on the 
second-rate pastures of their native hills, and 
turn their food to good account. The cjuality 
of their flesh is such that it command.s a ver>' 
high, if not the highest price, in the London 
market. 

JfVr/ llighland . — The name indicates the part of 
* Scotland where they are most commonly found 
They arc horned cattle with long, shagg)* 
coats. The colour of their coat varie.s from 
light dun, tawny yellow, to black. V^ery 
hardy ; thrive on very scant herbage. Slow 
maturers, but when fat yield meat of the finest 
quality. 

Welsh Cattle . — Found mo.stly in North Wale.s. 
They are black, horned cattle which thrive 
very well on hilly pastures. Mature early, and 
give a gotjd quality meat. 

Although the pure breeds do splendidly for l>ccf 
production, feeders arc generally well .sati.sfied if they 
can^get a .suitable first cros.s of the alx>ve-mentioned 
breeds ; in fact, for commercial beef cattle, the first 
crosses arc exceedingly p<jpular. 

The following arc jxjpular cro.sse.s: — 

Aberdeen-Angus yes Shorthorn . — Generally black, and 
polled. Responds to heavy feeding. Favourite 
cross at Smithficld Show. 

Hereford x Shorthorn . — Mostly white faced. A 
splendid cross. Fattens readily. 
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Shorthorn ( White) x Galiotoay, cMcd Blue-Greys — 
Blue-grey colour* and polled. Favourite cross in 
north England and south Scotland. 

Hereford x Galloway, — These arc generally white 
faced, and polled. Hardy cross, and ready 
fattenevs. 

Aberdeen - A ngus x IFest Highland. — Generally 
black, and }>ollcd. 

Shorthorn x West Highland. — Horned, and 
generally Highland type. 

Dairy* farmers arc not sU»w to meet the demand 
of the “feeders’* for young calves, hence they cross 
their Shorthorn dairy cows with an Aberdeen -Angus 
or a Hereford bull. In like manner the Ayr.‘^hire dairy 
cows are crossed with Aberdeen- Angus or Galloway 
bulls. The re.sult is that the bulKxrks of these crosses 
fatten fairly well, while the heifer calves later on make 
.splendid mothers, a.s their milking (jualities have been 
improved by the cross. If cr<*.s.sed again with, say, a 
Shorthorn or other breed of the beef type, they give a 
second cross which i.s an excellent class for early beef 
production. 

How the Feeder eecures his Animals. — There are, 
generally sjxraking, three waws adoj)ted by feeders in 
securing the necessary animaks fur fattening purposes. 

1. Breed them. This is a capital way when 

“early beef’ is required. * 

2, Buy calves a week or two old: This is a conimon 

method on highly rented land where a cow has 
to rear several calves^ 

3 * Buy store cattle at about fifteen to eighteen 
months old, as practised on arable farms. 
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XXOL PATTHNINO OF OATTLl. 

(a) Baby Beef Produotion. 

“ Baby beef’* refers to cattle which arc sold fat at 
an age of fourteen to twenty-two inoiv'‘.h.s, and a live 
weight of approximately 7 to 9 cwts., 56 to 60 jx^r cent 
of which would be carcass. Literally speaking, the 
carcass is the “baby beef,” and it is noted for being 
very juicy, tender, and of excellent flavour. The 
proportion of lean meat to fat is also comparatively 
high, and, on account of its juicy qualities, is more 
acceptable to the public palate, consequently a higher 
price can be realised for it, and, what is of further 
importance from the business point of view, the increase 
can be prociuced at a lower cost than with animals two 
years old or upwards. In other words, i cwt of 
increase in live weight can be obtained with less food 
in the former case than in the latter. 

For baby beef the calf is liberally fed fruni birth 
onwards, concentrated foods being used as far a,s is 
nece.ssary in addition to milk while the cow is suckling 
the calf. After weaning, the cake is gradually increased 
wdth the age of the calf until it is fat. 

The calves may be either bred or bought for this 
purpose, and reared on one of the following .systems : — 

I. First cro.ss heifers. — Hereford x Dairy Short- 
horn, Red Poll X Dairy Shorthf>rn, Aberdeen -Angus 
X Dairy Shorthorn, Aberdeen -Angus x Ayrshire, or 
Gahoway x Ayr.shire may be purchased and mated 
with, say, a Shorthorn of the beef ty{>e. The calf 
obtained has vcr>' much in common with a first cross 
from two beef breed.s, and in addition ha.s the advantage 
of being suckled by a cow which is a good milker. 
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on account of having been crossed with a milking 
breed. 

The cow suckles her own calf only, and does it 
wonderfully well. In the spring, cow and calf are out 
at grass, and if the grass is not abundant, the cow will 
require some coiiccntratcd food and possibly hay. The 
calves will soon learn to cat concentrated food with 
their mother.s, and should have any deficiencies in the 
quantity of milk frrnn the cow made up with cake, at the 
rate of, say, ! lb. for every lOO lbs. live weight, so a.s to 
keep them growing anti thriving as rapidly as possible 
up to the time they arc sold fat during the following 
year. The animal at eighteen months old m;iy then 
realise 44s. fxrr live cwt., or, say, /*i8, which is a good 
price for a fat animal at this age. 

2. The following s)*.stem is adopted on rich pasture- 

land where the cow and calf arc fattened c^fT together, 
more c.speciaily when the ct)W is not intended to breed 
again. Hereford cows, N. Devons, or crosses between 
these and other iKcf breeds, arc timed to calvc about 
March. I hc cows may or may not be good milkers, 
but help the calf on very considerably for a time. The 
cow receives, say, 4 lbs. decorticated cotton cake per 
day, wdth the result that she fattens rapfdly and may 
Ih! sold off prime fat ab(*ut July, when the calf is abf^ut 
four months uld. 'I hc cow is then st)ld, and the calf is 
liberally f(*d with ccniceiUratcd food during the autumn, 
winter, and following spring months. It is summered a 
second season, and then sold off at sixteen to eighteen 
months old, at a live weight of about 8 cwts. * 

3. A third system is sometimes adopted on good 
land, of buying heifers due to calvc about March. 
Allow them to suckle owm calf for, say, five weeks, 
when calf is sold off for veal at probably In May 
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give heifer a couple of calves to rear, tied together with 
neck straps and a chain about a yard long, and allow' 
her, if necessary, up to 4 lbs. cotton cake per day. 
Calves are then weaned about end of January or in 
February. Feed calves liberally with cake, and sell off 
fat in Ma\' at fourteen or fifteen months old. 

(b) Fattening Cattle in Summer at Qraaa. 

This is a very got>d and eas\' way of producing 
beef, and may be adopted more csj>ecially on 
moderately rented land. Two very gocxl .systems arc 
as follows: — 

1. Bullocks may be reared as cheaply as possible up 
to two years t»Id on grass in summer, with straw and 
turnips in winter. The following summer they would 
in many cases receive some cake to ha.sten the fattening 
jjrocess, .so that they ma\' be sold fat from the grass- 
land. 

2. Store cattle may be bought at twelve to eighteen 
months old' in the autumn or spring. These would 
be wintered cheaply on straw and rtnits, then fed off 
during the follow'ing summer grass and cake. 
If a bullock increases in value at grass at the rate 
of I os. or more per week, it is giving a very good 
account of itself 

An interesting experiment was carried out at 
Cockle Park, in fattening bullock.s at grass in summer. 
Yearling bullocks were purchased for this purpo.se at 
30s. per live cwt. At the beginning of the experiment 
(May) they weighed on an average 5 A ewts. These 
were fed for twenty weeks at grass with 2 to 3 lbs. of 
cake per head per day, made up of three parts decorticated 
cotton cake and one part linseed cake. The cake, 
attendance (3d. per head per week), and interest ($ per 
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cent) on capital outlay, amounted to 35s. for the twenty 
weeks, or an average of 7s. }>cr month* 

The bullocks sold out at 34s. per live cwt., and 
when manurial residue was taken into account, left a 
margin of £6 per head over their value at beginning 
of experiment. •Subtracting the cost of cake, attend- 
ance, etc., mentioned above, viz. 35s., the balance for 
grazing |>er bulUxk during the twenty weeks amounts 
to £^, 5s., which gives an average of 4s. 3d. per head 
[)cr week for grazing these bullocks. 

To put this result another way : the bullocks in- 
creased in value 24s. jK*r month, and with grass valbcd 
at 4s, per week, they cost 23s. per month for grass, 
cake, attendance, and interest. 

(c) House Fattening of Oattle. 

The first thing of importance is to secure suitable 
cattle for hou.se fattening, and very often it will be 
neccssiiry to buy .stcjre.s. In purchasing these stores 
one should keep in mind the following points: — 

1. The cattle should have been reared on a jx>orer 

farm than that to which the}* are g9ing. 

2. They should be well bred (first crosses preferably), 

of the right type, and with good constitutions? 

3. If possible, the purchase price should be at least 

5s. less per live cwt. than one expects to get 
when they arc fat, otherwise transaction 
is not likely to be a commercial success. 

The la^t |X)int involves the use of the weighbridge, 
and this dcscrv'cs greater encouragement. The average 
farmer has very little to gain b}* not using it, and has 
a great deal to lose. Few farmers would agree to sell 
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hay, beans, or cereal grains, potatoes, etc., without first 
weighing them ; but it is quite as easy to estimate the 
weight of oats or potatoes as that of a fat bullock. 
The fairest way is always the best way in the long run. 
Good feeding should be encouraged and poor feeding dis- 
couraged, and selling by weight certainly has the desired 
effect Several other countries have already adopted it, 
and much prefer it Further, the frcxjucnt use of the 
weighbridge for bullocks, prior to and tluring fattening, 
shows up many important fx»ints which enable the 
feeder to ascertain which system of feeding is the most 
economical. 

If one keeps in mind that a 7-cwt. .store bullock at 
30s. per cvvt comes to £10, los., and an 8-cut. bullock 
at 30s. comes to £12, it is not tlifficult and very 
important to know, fairly approximately, what price is 
being paid per hundredweight fur the store animal. 

In Scotland and the north of England polled 
animals are generally preferred f^r “ court or yard 
fattening, arid command a higher price, more esj>ccially 
because they do not injure one another with their 
horns in the courts or yards, and a greater numbttr 
can be placed in a railway truck when they arc bought 
or sold. 

Systems of Housixig. — The three chief systems of 
housing are — (a) In stalls, tied up by neck ; {if) in loose 
boxes, with any number up to four together ; (c) in 
courts or yards, with sometimes as many as twenty 
together. The advantages and disadvantages of each 
of these systems of housing arc as follows: — 

S/a// Fattening, — liconomi.Hcs space. Each animal 
gct.s its share of food, and its progr<*ss can 
be more carefully watched. One can also 
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vary the food to suit the particular case ; e.g.^ 
one animal may need a more “ laxative"' or a 
more “binding" diet than another. It is very 
suitable for horned cattle, which might damage 
one another in yard.s, and is more economical of 
litter. •* 

Loose-box Fattening . — For single animals the box 
would bi* al>out lO feet .square, and correspond- 
ingly bigger A)r a larger nuinlx:r <jf animals. It 
is therefore easy t<> see that a larger surface 
area of buildings will l>e required. The 
animals rcxrcive ni<»rc <»r less iiulividual attenrion, 
and the manure is well preserve<i. The bullocks 
would require al><>ut 14 to 21 lbs. litter per 
day. Such l>oxes are esjxxially useful on farms 
where the court system of housing is practised, 
as individual animals can be drawn out from 
time to time fv»r s|)ecial fattening. In some 
cases there may be a small shed of about 
150 .vt|. feet of door space opening into a yard 
of similar size. This is .sometimes called a 
“ hammel." 

Court Fattening. — Ihcse arc called yards in 
Englaiui. and in .some parts of Scotland the 
term “reed" may be u.sed instead of court 
The co.st (»f lalxHir in feeding a number of 
animals together is less than in the two previous 
cases, and alth<»ugh the larger courts, holding, 
say, twenty bulh>cks, are more convenient in the 
ver>^ early stages of fattening, it is a distinct 
advantage to be able to draw the more forward 
animals out and place them in smaller courts, 
holding, say, fi>ur or ten, for spc'cial feeding 
later on. 



240 


THE STOCKFEEDERS COMPANION 


The courts or yards may be covered in entirely 
with a roof ; or may be open, with covered feeding- 
sheds along one or more sides, under which the 
animals can go at will for foc^d or shelter. 

The covered courts are generally much warmer; 
in fact, sometimes warm if arrangements have 
not been made for sufficient ventilation. Cattle can 
be fattened in them to go out at Christmas, or any 
time during the spring. The manure is vcr>^ much 
better preserved, and further, it can be carted on the 
arable land and pUnighed in immediately. 

in the case of yards, the chief advantages 

are that they are much lc.ss costly to construct, and 
give the animals plenty of fresh air. For breeding stock 
this is a great advantage, csfxxially when one re- 
members that in Herefordshire, where this .system is 
universally practi.sed, their breed of cattle is almo.st free 
from ca.scs of tuVxrculosis. It is a great advantage to 
have the sheds facing .south. For fattening Ciittlc, how- 
ever, they arc generally colder, and it is difficult to fatten 
cattle in them to sell off fat before .spring. Much 
more litter is required to keep the yards clean, and 
the manure gets .sadly depleted of its valuable con- 
stituents except in dry frost)’ weather. The manure 
hasi absorbed considerable quantities of water, and 
requires much more carting out It is further 
necessary to cart the manure into a large heap, 
so as to allow* it to ferment .s<jmcwh*it before plough- 
ing it into the land. The farmyard is always very 
difficult to keep clean and tidy where there arc open 
yards. 

The advantages of covered courts over open yards 
for fattening bullocks during the five or six months 
they arc kept in them in winter, liave been estimated 
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at approximately 50s. per bulkKk. This figure is 
arnved at as follows: — 

horn ptr Bollock. 

Extim outing of nuuiure and loss by washing . i8 o 

Extra litier required (i ton for winter months] . too 

Extra food reo^ired to give same increase as in 
covered courts, 6d. per bead per week, say . o 12 o 

£2 !0 O 

It is im{x)rtant, when covered cattle courts are 
being built, to sec that the ventilation is acKx|uate, and 
that, as far as |X)ssible, advantage is taken of th<f sun 
to light up and warm the courts. Many open yards 
lend themselves to having a cheap roof put over, and 
on a l<mg lease may even warrant the farmer doing it 
himself if the landlord is not prepared to go to the 
expense. In this way one gets the advantages of the 
two systems, and brings the disjidvantages to a 
minimum. 

Store bulkK:ks wuul<! probably be btiught in tlie 
autumn and put un the grass fields. They would 
then be given a few nw»t.s in onler to accustom them 
to hand-feeding, and thus prc|xire them for the court 
fattening. Later on they would he bn.ilzght into the 
courts at night and given a little cake. Towards 
the end of C)ctolx:r, or iluring November, they would 
be confined more or less to the courts or yards, 
according lu the district, and fattened off as quickly 
as possible. 


Q 
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Tmt LBSSONS FEOM PBBDlNa TRIALS, BTO. 

Fodder Crops. — Oat straw, barley straw, and hay 
are the chief fodder crops on which the feeder has to 
rely in winter. These are bulky frxldcrs which arc 
produced on the farm, and this is oire of the most 
convenient modes of utilising them. 

In Scotland, more esfxxially Aberdeenshire and 
Forfarshire, oat straw is the chief fodder crop used, 
and along with roots and cake gives excellent results 
with^ fattening bullocks, while in south Scotland and 
north of England a little hay is often given with the 
straw in the later stage.s of fattening. In the south of 
England the .straw is very dry and woody, on account 
of the climate being warmer, hence hay has to be fcxl 
much more freely to fattening bullocks. 

When the fodder crops arc hard and of inferior 
quality, or are short in quantity, it will probably be 
found necessary to chaff it and feed along with roots 
and meals. In the former ca.se the r(K)ts will soften 
the hay or .straw, and in the latter it will enable one 
to make a given quantity of fodder crops keep the 
stock for a longer period. 

The amount of fodder crops that a bullcKk will eat 
varies with the quantity of roots which it is receiving 
and the amount of concentrates fed. in the 

Edinburgh College experiments in 1906, the bullocks 
receiving 90 lbs. rexAs per head |xt day, and straw 
ad lib, (lot I ), consumed on an average 15 lbs. straw, 
while tho.se receiving no to 135 lb.s. roots [xrr head 
per day (lot 2) consumed only 10 lbs. straw jxjr head 
per day. In the same experiment, where a limited 
quantity of roots was fed (90 lbs.), it appears that those 
buHcx:k.s receiving a vcr>' hcav>' feed of concentrates 
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consumed a third less straw than those receiving a 
fairly hcav}' feed of concentrates (8 to 9 lbs. per head 
fXT day). 

Exjx*riments at Cockle Park in 1910 inrlicate that 
f<»r fattening bidlock.s 7 lbs. hay were equal to 12 lbs. 
f>at straw. • 

IUx>t Orope. — I'hese are exceedingly useful, on 
account (»f their juiev, co<»ling, and laxative properties. 
'Fhc order in which they are fed dej>end.s largely on 
the time of maturity as well as on their keeping 
projK'rties, hence turni[)S are fe<l in the autumn. Jhe.sc 
are followed by s*elK»w.'i. and the yellows by swedes. 
In England, mangels may substituted for swedes 
to a greater or less extent, as the case ma\' be. U’hen 
the leaves or“t(»ps ’‘ are f(*d, thc\- have a tendency to 
scour the cattle. 

C)pini<jn diflers as to which is the ixst way feed 
nxjt.s; but it is gtuierally agreed that for >*oung bulkxks 
which are changing iludr teeth, the roots should be 
given in .slices, a.s they are more easil\ eaten. On the 
other haful, l)utchers in the north-east of Scotland 
maintain that cattle fed on whok‘ rot>t.s (break their 
own neeps; come out much fresher afl^*r a long and 
fatiguing journey to Smithfield than tho.sc 

fed on pul[)efl mot.s. * 

Pulping is gencrall)' adopted when the hay or 
s^raw is chaffed and mixed with j>ulpcd rexXs and 
meals. Very often a little locust-be.y) meal or some 
treacle is put into the mixture to sweeten it^ and 
after being allowed to ferment from twelve to 
twenty-four hours, the mixture i.s fed to stock. 
Ry so doing one may ex}x*ct to save about is. 
per head per wcxrk on the UkhI bill, through chaffing 
and pulping. 
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Sliced roots h^ive been compared with “pulped” 
roots in connection with the Yorkshire College buHock- 
feeding experiments in 1904. Two lots of four bullocks 
each were taken and fed on a daily ration consisting 
of 70 lbs. roots, I 5 lbs. oat straw, and 10 Ib.s. concentrates ; 
the only difference being, one lot rccch-cd “pulped” 
roots, while the other received them sliccxl. The 
results were as follows : — 

I’uipcd roots an average daily itn n\i'>c in 
live weight ol . . . . I'h4 Ibsv, 

Sliced rnots gave an average daily incrt*ast‘ in 

live weight td . . . . . 207 „ 

These results are in favour of the roots being sliced 
when the same quantiU* <»f roots ar<‘ fed in each case 
and the straw i.s of good quality. 

It i.s well known that when roots are pul|>ed t»r 
sliced for s«»me time iKtforc they art* fed to stock, that 
they “dr) ’' co^,.sifierably oii the surface. Contrary to 
general (*pinion. the y d^» not appreciably lose weight 
even after the cut roots are left for lwent)'*tt»ur hours 
(f.c. not more than 2 {H:r cent . but «‘VtT) t>ne agrees 
that the)' arc n</t so juicy and allraetivc if left in 
this way, conse<|uenlly many ftedtrs cut the rrs>ts 
immediately before they arc given to tlic cattle. 

Seeing that a large profX)rti<»n f»f the l>ccf cattle 
are sold off lx;forc they are three years old, it may be 
concluded that x'here the foridcr crops u.scd are of gcxxl 
quality, it is l>est to feed the nx»ts sliced, and to slice 
them as near feeding time a.s is practicable 

(IfiiUtlity to /v<y/.- "With regard to the most suitable 
“quantity” of r^Kjts to feed, this depends entirely on 
the nature and quality of the fodder crops and amccn- 
trated ftxxls in the daily ration i i\g., a smaller quantity is 
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required with hay than with straw. A smaller quantity 
is also required when the concentrates are of a laxative 
nature. Experiments conducted by the Edinburgh and 
East of Scotland Agricultural College in Forfarshire 
show'cd that when biillocks were receiving an average 
daily ration <£ 6 lbs. Bombay c(>tton cake, with straw 
ad //A, th(ise receiving a limited quantity of roots 
(90 lbs. (XT head per day) (Toduced live weight increase 
at a cost of 49s. c^l. ()er cwt., while tho.se receiving roots 
adlib, (no to 135 lbs.; (jr<Kiuced their increase in live 
weight at a cost of 55s. jxt cwt. This demonstrates 
clcarh* that, with a limited allowance of cake, the daily 
allow'ance of sluuild scarcely exceed J cwt. 

It has bc‘en stated that when r(«)ts are fed in excess 
they may have a depres>ing effect on the digestibility 
of the fu<ider croj^ given, but this is 1:^1 likely to take 
effect until the alknvance (»f ro<»ts per day has exceeded 
j cwt., provide<l the buih.M.ks receive a liberal allowance 
of cake. The result- “f this experiment apparently 
su(>|>ort the aUwe statement. 

At Woburn, in the winter 1805-6, Dr Voclcker 
carried out an exjieriment with tuo.\ear-oId Hereford 
bullocks, allowing an avt rage 8 Ib.s. cake jkt head 
(XT day along with ihaff and r\w>ts. Tho.sc receiving 
approximately 50 lbs root.- per head }>er clay gave an 
average live weiglit increase of 175 lbs. jkt day, while 
those: receiving ap}>roxi(nately 35 lbs. nn^ts increased at 
the rate of i 6(> lbs. (x r day. \\ hen cost and manurial 
value were lx)th taken into account, tTic advantage was 
still wdth the lot receiving 50 lbs. roots per day. • 

The above experiments appear to show that w^hcre 
roots arc sufficiently plentiful, that a daily allowance 
of J to J cwt. for a two-year-old bulkxrk is a satisfactory 
quantity. 
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The kind of root-crop fed also deserves considera- 
tion ; e.g,, feeding trials at the Harper Adams 

Agricultural College showed that 44-1 lbs. mangels 
were approximately equal for fattening purposes to 

27 lbs. sugar beets. Generally speaking, one may 
assume the relative values of roots to be^in proportion 
to the dry matter they contain. 

When roots are scarce, it is necessary to substitute 
for them concentrated foods, treacle, etc., but experi- 
ments have not shown that an adequate substitute 
can be found for roots ; Professor Seton reported 
in i$04 (Yorkshire College), in connection with 
bullock - feeding trials, that “ treacle cannot satis- 
factorily take the place of roots in a fattening ration.” 
Professor Middleton also found (Cockle Park, 1903) 
that, with bullocks receiving 56 lbs. roots (swedes 
chiefly), this could not be effectively replaced by 

28 lbs. roots, 2 1 lbs. seeds hay, h lb. maize meal, and 
I lb. treacle, seeing that live weight increase in the 
former case cost 44s. 6d. per cwt., and in the latter 51s. 
per cwt. 

Concentrates. — The basal part of the ration for 
a fattening bullock consists of fodder crops (chiefly 
oat straw) anti roots, both of which are poor in 
nutrient constituents ; and as the animal consuming 
these foods can only lay on flesh from the digested 
nutrients which are in excess of maintenance require-^ 
ments, it follows that concentrated foods must be 
employed to raise* the character of the ration, and that 
such CDncentrated foods should be used as will make 
up any deficiencies in the fodder crops and roots 
forming the basal part of ration. 

The general scheme adopted is to give each bullock 
a small quantity (say 2 lbs.) of cake per day at the 
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beginning of the fattening period, and to increase 
this amount in both quantity and quality as fattening 
proceeds. At the same time the whole ration should 
be slightly laxative, and the selection of concentrates 
should be such as to bring about this desired result 
When fattening begins in earnest, i lb. of concentrated 
food may be allowed for every lOO lbs. live weight 
of animal being fed. 

Feeding Standards . — 1 he composition of the 
concentrated food given to two-year*old bullocks 
receiving up to J cwt. roots per head per day along 
with fodder crops, should conform to the follcAving 
standards; although with a more liberal allow- 
ance of roots, the percentage of fibre in concen- 
trates may be increased by one-half, provided the 
concentrates approximate to the higher percentage in 
albuminoids : — 

(a) Early stages of Fattening. — Albuminoids, 15 
to 20 per cent. ; oil, 4 to 6 per cent. ; fibre, 
not exceeding 15 per cent 

(b) Later stages of Fattening. — Albuminoids, 20 to 

25 per cent; oil, 6 to 8 per cent; fibre, not 
exceeding 10 per cent 

Rations supplying a higher percentage of albuminoids 
than above are apt to be expensive, and in some cases 
disappointing in the results ; Dr Paterson (Glasgow 
and West of Scotland Agricultural College) had one 
lot of cattle fed with decorticated cotton cake alone, 
with a composition of , and a second lot 

fed with decorticated cotton cake and maize meal, the 
mixture giving a composition of The 

latter ration gave a larger increase in live weight by 
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one-twelfth, and cost one-seventh less than was the case 
with the former. 

It is well known that immature roots in the 
autumn tend to scour bullocks if fed in large quantities 
without suitable concentrates. Bombay cotton cake 
is known to have a very “ binding •effect, and on 
this account has a special value, Mr Bruce, Edinburgh 
and East of Scotland Agricultural College, demon- 
strated this point very effectively in the bullock-feeding 
experiment of 1904-5. 

One lot of cattle received i to ij cwts. roots per 
head* per day, with straw, and in addition 8 to 10 lbs. 
of concentrated food. The increase in live weight 
during the first three months was as follows : — 

Concentrated Food. 

ist month — 8 lbs. Bombay cotton cake 
2nd „ 8 „ Bombay cotton cake 

j J 8 „ Bombay cotton cake ] 

^ ” \2 „ linseed cake . J 

The splendid' return during the first month was no 
doubt due to the roots being immature, and the 
Bombay cotton cake counteracting the laxative effect 
of the roots;' but during the second month the roots 
had ripened and had not such a laxative effect, hence 
the Bombay cotton cake was too binding. The addition 
of a laxative food like linseed cake to the rati6n 
improved matters considerably, and accounts for the 
enormous increase during the third month. The 
concentrated part of ration in the third month is very 
high in fibre (19-6 per cent), and would, no doubt, 
have given much worse results if the roots had not been 
fed so liberally. 

There does not appear to be any advantage in 


Aver. Monthly 
lucreAM in 
Live Weight. 

707 lbs. 
12.6 „ 

977 »» 
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using highly concentrated foods during the whole of 
the fattening period, for in Mr Bruce’s report (1903-4) 
the bullocks receiving decorticated ” cotton cake 
cost 3s. more per cwt. of live weight increase to produce 
than was the case with those receiving Bombay cotton 
cake at first. Jn each case the ration was partly sub- 
stituted later on with linseed cake. Further, the bullocks 
fed on the very rich concentrates (decorticated cotton 
cake and linseed cake) gave an increase of 62 lbs. live 
weight on the average per head during the last two 
months of fattening ; while those receiving Bombay 
cotton cake with .some lin.seed cake later on,* gave 
1 10 lb.s. live weight increase in the same time, thus 
illustrating the principle that the concentrated part of 
the ration should gradually improve in quality as the 
fattening period advances. 

The Edinburgh College experiments (Mr Bruce’s 
reports, 1906) also shed light on the effect of feeding 
moderate as well as liberal amounts of concentrated foods. 
E.g.y when the bullocks were given an average daily allow- 
ance of 90 lbs. roots, with straw (xd Ub., the average 
daily gain in live weight with those receiving on an 
average 6 lbs. Bombay cotton cake per day, was 178 
lbs.; while with tho.se bullocks gctting*8 lbs. Bombay 
cotton cake per day, the daily increase in live wieight 
averaged 2 02 lbs. per head per day. The bullocks 
Yeceiving the heavier ration of cake (8 lbs. per day) 
were fat a fortnight earlier than those receiving the 
moderate ration (6 lbs. per day). The final returns 
for feeding were approximately the same in eadi case 
but, with the heavier feeding, the returns had to be 
accepted largely in the form of manurial residue, while 
with the lighter feeding (6 lbs. per day) there was a 
larger cash return. 
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Professor Winter of Bangor fed equal quantities 
of maize meal and decorticated cotton cake to both 
Welsh and Shorthorn bullocks, along with pulped 
swedes, hay and straw chaff ad lib., and 5 lbs, hay 
each night. The results show that two-year-old 
bullocks receiving 6 lbs. of concentBates per day 
gave an average daily increase in live weight of 
1-92 lbs., while those getting 10 lbs. concentrates per 
day only gave an average increase of 1*65 lbs. per 
day. 

It is interesting to note the results of a concentrated 
ration which is high in fibre. Professor Hrynncr Jones 
carried out an experiment (1907-8, Aberystwyth) 
with the fattening of bullocks. The bulky part of 
ration consisted of straw chop, hay, and roots, while 
the concentrates were one part Bombay cotton 
cake, one part Egyptian and two parts barley meal, 
giving a composition of A^j^Og^Fjg. One lot received 
6 lbs. per head per day of concentrates, and the other 
had 10 lbs. per day. The average daily increase in the 
former case was 1-37 lbs. per head, and in the latter 
1-32 lbs, per head. 

The heavy feeding of concentrates proved to be a 
dead loss, and the moderate feeding was not very 
satisfactory, due partly to the concentrated mixture 
being suitable only for the early stages of fattening, 
and at the same time rather low in oil. 

This difficulty can be overcome to a large extent 
by making the ration sufficiently laxative ; in the 
1911-I2 experiments of the Edinburgh College, Mr 
Bruce’s report shows that when Bombay cotton cake 
(4 lbs. per head per day) was fed along with the same 
weight of linseed cake, or 4f lbs. wheat bran per head 
per day, in addition to 90 lbs. swedes and 12 lbs. oat 
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' straw, satisfactory results were obtained in both cases. 
The “linseed-cake mixture” of concentrates gave a 
composition of average increase in 

live weight of 2 27 lbs, per head per day ; while the “ bran 
mixture” had a compo.sition of and yielded 

an average incaease of 2 02 lbs. per head per day. 

The “bran mixture” actually left more profit, but 
the great j)oint to remember when using concentrates 
high in fibre for fattening animals, is that the ration 
should be made more laxative in one or more of the 
following ways : — 


(a) Substituting hay for straw (more especially in 
England). 

(^) Increasing the allowance of roots. 

(<•) Including concentrates which have a laxative 
tendency. 


The success of both the above rations was due in 
one case to including linseed cake, and in the other 
bran, both of which have laxative properties. Anyhow, 
cocoa-nut cake and Bombay cotton cake were fed in 
the same experiment, and the mixture gare a composi- 
tion of but the daily live weight increase 

obtained was not .so high (1-91 lbs.), very probably due 
ta the mixture being richer in fibre and of a slightly 
more “binding nature.” 

T/ie general tide in fattening cai^le is that the 
allowance of concentrated food per day incroeses 
as fattening advances, but the average increase in 
live weight per day gradually diminishes as fattening 
advances. The latter point is very well seen if we 
take the Edinburgh Agricultural College experiments 
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during 1904-5 and 1906. Thr average increases in 
li\^ weight fx'f month during fattening of forty eight 
bullix'ks were as follows : - 


Fir-it sr.oruh 
Nci ond ,, 
Th^rd 

hifih 


5 ; lh%. 


Although !i«^t ijuiU' niatht-fuatical. ihr genrrai triidcncy 
i'i apj>«irrnt. ari^l vh ’W s that the* c * !' pr •<iucing 

iiicrra.se ii; I.itt'r •'tage^ -i hitter, ing much grratrr 

than ir, the <\ir!y jH'r: -d 


XrXI RATIONS FOR FATTRNTNO CATTLE 

l‘he f»!!ovvirig ^hthy lati-'?;'’ arc f !>!:■!< ^.ks of 

appr* »xiniat<\y U>s. ;i%’c w<*!ght f tu ^ ^.yrar*o5d 

which arc retreivjivg «wit ^tr.v-a ^‘f hay ‘0"?ig with, say, 
I cwt f', jH-r'fiay Th.r ain-aiPt <>f c.akr all-^wcd 
at th<* rate ^4 J !h concrr.tratrd frnxj i*n every too lbs 
live weigh.t Katioti. 1. 2. ; are n« t high in fibre, 

and w'Mtih! g-> w'eU vsjth stravs . -ahah.' 4 a:,d 5 are fairly 
high in fibrr^, ar^ i may be teri .uih iiay Katii>n 10 
alv» fK' fed aith Jnt) . and the remainder woyiri 
do ^juite weh with either ‘-at ^trav^ or Uav 

In makirig up bulk *pian:uirs, tlir con'vliluctit fcwids 
in the ration .h' uld \h' taken in the rwiinr projjortions as 
those given , < x', in ration t. if esjuai weights of each con- 
stituent were taken -whether jsmnds. hun<frc<jweighb». 
or tons— the comjx;iiition of the mixture^ would reiiiaiti 
the same, 

‘ Farsncfs mAk** wp timdar rone etiiraUtl mialum 

shmtld n?fer 10 the lalUc f4 anaiyiKt on p. »o<i. 
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A'tfWr i»/ jha/Ummx^ 

I, t tb». beai) mra} or gram. 

2 tb*. dr »c*J grainit (brewcni',. 
2 Ibjk. rfu*htd 
2 %Jiarpih 

3 J Ibt. tukr. 

2 Jin, Boml^v <r>?!on rak»*. 

; lh%. htAV* 'whr.xt 
; Ibik tiui- tr mcAl 


5-. I lit d#** *.f d . r>»!r.n 

r akr. 

3 lln, Fgyj^tun > • .-^kf 

: 11 %. Sarlry 
3 !Ki rit^r 

1 fh. fjrar, ntca! 

4 4 I Af, « ♦'■•’.• Akr 

\ < f',, ’vhr.J {► ;'! ■» 

J lb, k 

I .|,''. JO.*?; ' ''V. .?\ Akr 

2 Iff 4*!.’*, 

5 lb» 

I Ib b-K-vi*: lic,An*i 


/4f/#r i/iijf/i ^ Fa^Uning. 

F 3 ibi. dccort Mated cotton 
rake. 

5 lb». ftwue meal, 

T. 2 l'l» l;n^.rrd >■ ake. 

.* lin bca:. uif'.*! or gram. 

3 i'vv. ■»>h^a! bran, 

2 Ibv f c 

\ ' * r 

- 2 II ‘ 

? afc.r 

: d>. iiii^crd ’ akr 
! ih meal 

; .'1.' {DA'.T il'.fAl 
: d' : .. r mr .tl 
• Ih bTAT. 

: /' I"'-, uv! 

A.,'V^ 

9 ; r4!*.h r/2t rake 

2 rt>i. <*V* 

■- akt 

c ,' V. iriA.'jf nteai, 

1 >■' k“, ‘..►'V'. 

V .".K, 

\x ; * ^ \f-'< t'H'ar. 1 akr. 

2 .h fv; f, 

2 r*-;r :;ir.«l. 

A., o. 


'*** 4 t 


(‘ofulinti^niH ma) W iui<lrt| in * ;u4tuily Im am 

ratttm that the %hH’U fl * rat with a\i<hty 

OomiNUiaaii with K«lki0r BxmxkdmnH Ihv KrUnct 
Mamhirii Uh Julh|;:f<^un fattening buik*t kffc fKf l<x^> 
livT weight ni t j to t ? ih^ digc,%tibk 

aibittnunitib, and i 5 to 145 ll»,^ starch ct|Ui%alcnt, 
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If one tmkcs a looo Ibi bullock which h receiving 
31 ibs. oat straw and S4 llwt swedes per day, together 
with one or other of the rations given on p. 253. it will 
be quite eas)* to ascertain the value of the ration 
according to the Kellner standard Take, for example, 
rations 1, 2, 6. and 7. The Kellner v’olucs will be as 
follows : — 






J 



U f. 
u f : . 

5 > 




With the cxccptio!! «,f ratio n 1, the albutnifsoids in each 
case arc sufficicnl ; while tht* March et|uivalrnt is rather 
more than rc<juircd in 6 and 7 

A useful deduction frojn Krllner’** standards is that 
a fulhgrown bulhxk requirr?. jkt i lb. iticrease in live 
weight, approximately u 4t lb di;;e>tihic albuminoids 
ami 3-75 lbs. starch equivalent. 


Boonotnir In y'eodlng 

•I/) It is w'i^c cTCfinomy V* give a bunch of hulkcKs 
m autumn a small ailuwaticr of cake '{2 lbs per 
day eachl Some of the bullocks w ill mum show 
a tendcnc)’' to fatten, and these shr»uki then be 
tlrawn out and given a fattening ration. 

0) rhe bullocks should not be given more each 
time than thcr)‘ are able to t lean ufj rea.sonably 
noon. 






DATA IN CATTI^. FRKDING 255 

W The mtion ?ihr>ul<i not be too ‘"binding” or too 
laxative, oihcrwiM? the iiKrcaises in live weight 
obtained may Ixr far from jiatij^factof)'. 

\i/) The liylhxrk?^ sihouid all have thdr teeth seen to 
at the beginning ttf the fattening pcricxl : 
chewing ♦r'f maMicatnm i> well-nigh im|x>i»^iblc 
in ia>me ca%cj until the ofTending liK>th is 
removeef. 

The times of feeding ,dv>u!d Ixr arranged m a*i to 
give bullrxks plenty of time in the morning and 
afternoon to chew their lud in cjuietnessw 
Continual dii^iuiliance <4 docs* not 

tern! to encourage rapnl iattening 
/ Where the conceiuralcd amirs up to the 

aUive feeding standard p 244 , and is sufficiently 
(latatablc and laxatnc, c\j:»erimenu do not 
ap{jraf t*’ show any gnat .Mhatitagr cd one 
mixture of coiuriitratcs »vver another . hence the 
market value o{ ioiKcr^tratctl should l>c 

\et\ carefulh watched, av to secure a ration 
of high ipiahty anti td the desired composition 
at the inmunum ;p. i 
ialtlc feeding is an art as well as a science, and 
s<une cattle feeders are able to faftrn cattle with 
rnmh csom cntratcxl ffstnl tlian others 


fUlAtlon of Oonoontimiod F^ood oonmmod to 
Boof firoduood 

« 

With mi average daily ration for a iwo-year old 
buttock of 8 Ibx cake^ 17 lbs straw, and } cw t roots per 
flay, the average increase in live w eight should be absui 
I cwt per month, or 2 Iba. jicr day. In Mr BniccV 
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rcpc^rt (1906) the average increase {>er month was 
56*6 lbs. pt*r bulkKk. 

At this rate : — 

4| ewtSu cake give 1 mt, ;ncft4^c s« unght* 

100 Ib!^* .. u Jbs. l>rcf jKTf ernt ^ 

5: lbs. .. M ^ 

Kvcr\' } cut. cuke fr<i to hull<»cks 

therefore t^ivc approxintalrly a SinithtWki str»ne of licef 

(8 ibs.) 

Ooat of produoixig IncroMO \n fattening BuUoeka 

With Iil>cral f r tu^ year oki bullocks of 

8 lbs. cake f>cr hea^i jx r ^iay a;*'r4: with straw* ;uv\ roots, 
the cost of prfxiucsr;;^ Kur.a^r u njld !k' approxiinatrly 
a.s follows : — 

Cost* U* IJ*. '‘Ti fdjkf*. 4fid ts’ii givf t « «'t. 

w'etght ir.f. fea^r. 

i’mEik /: tn take, s?f4w. 4c4 to i <, wt, lr.r weight 

{rure^sr ;,ii fr»- iur 

CfHtii 4 tAjut f t, :■>. r. fair, ct-'., ••- ^ irtr i*r:ght 

inrrtAhf when ix>".h n-;.inurul rr«i ajKt rnb,Tirv. rttwnt »n 
vaiuc of itwc we ghi »»f aram^i i;iy, 5» h%T * wt n 
Uiktn Jftto wfu'h ntvnt l>r f misted !«» the fowwii, 

liulh^kn .shoul^l inr frav- m v.uur fr'^rn £t, 5s \> 
£1, 10^, jK'r ni»‘ruli, tf they arc U» have a profit. 

The returns jx'r acre 2^^ lons^ of roots with hulhick 
fccrii'j^ conu s to alKai! £^, willuuU takiiH; into account 
‘'manurial rrsi^iuc * V\ ith manuria! residue accoufilrd 
for, the returns wouM Ik* ali»ait / iu, ic?s 
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of Fat Oattia bjr Mmmupmamt 

It h not always p<»istble to place an animal on the 
scales, consccjucntly one has to resort to other methods 
of determining the live weight. A fairly easy metbcxl 
is to take the average girth in feet, and the length of 
the animal fnmi a pjtnt just behind the shoulder to the 
itx>t of the tail, also measured in feet ; then by squaring 
the girth, and multiplying this nufnl>er by the length in 
feet, a quarter c»f the result obtaineil will then give the 
weight of the animal in imfxrrial stones an animal 

with 6-lbot girth, and body 6| long, would be — 

(hrtb squared m ien(rtlk f 4 mttght i» smperai »tooes, 

6 X 6 * 6| ] 4 ,, „ 

|6 < 64 -f 4 „ .. 

2.>4 • 4 unj^rtal itooet. 

The ab€»ve would be approximate for a very* fat 
animal. If it is only moderately fat, at least one* 
twentieth would have to be subtracted from the result, 
and the amount dcxiuctcd must be left to the jmlgment 
of the pcfscm e.stimating the weight of the animal 


8oora*oardliig Oatila. 

The Korc card i>np. 3 is useti by the stueJents in 
ihc Winter School of Agriculture evried on by the 
Herefordshire County Council 
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Bmmtotd BoU. 


Hba. 

fSasilsU 


^ 4 / 5 fiNwrjr #»«►'#, «• 

CaeKLaC^I i,>i mitml when wAlkm^ .... I 

Sue ahv Wuhut, in , $ 

i'OtODt A?il> MAEAt*«G« , , 4 

IIaiii; ASt> Suts ■ Sktsi iiw^X bih! tsMiiLm .tJ>c 

••«sis tIsH'ii hjjif , 5 

FtiSIM — B^xiy »«;i coifCf«»i miih fSr*h. «bi*'h fsim Afv4 
sa^rUoTBi 5..> \h* ii ««n j**?. huft'^t . 

Hm J *md S Wi, :o 

MAwrG'ii?*! UtAi', hAitvA ih scj U'>nt, 

tXTf, n »i<c . f 

NtCI£-"“ti»«>'d , 5J>* ■mh.flt 

gT'AelwAii'ir -m Ut ♦h-'wJcf# 4 

/W pfcitr/#*’#, ^ ■■ 

1Sko*‘ tPElls fk;rt |.tf .!«€iii!fX'r.! . »h> '»^kWf > U*(rie» meii 'Sjurst 

jir>i i*eii -t-mejcfc'i tis'.h finh , . , A 

24 -■ 

('mist wv.-k u»'i 4et^: '»e*i tjlic'4 icJrv;!fv.! tK. vi<lr«« 

iwift WajI j-inh .... . A 

Rt 8 » iX'if. »Th.l ■•'tK 4 

B.a::e A.H'I> l.olJK !.f 'Atl. h%ti «•:!. S 

-•• F«il juv 4 «eii ur< 4 «j|ir..f . « 

Hmti Qtutrfitri, 27 

HtJif.: A« kmfc AO-i A* •r.lc A.t »rH 

fiiichi la ficMm h<}“*'UAie* J'jm*. •<■? fljji.- 

pr<ai«s rr^ers.:. T xd mtll 4c^ ^ . . . 

UrffE Thigh («U wcH 4nrck>*,Ar4 j 

f.OWEE TmiCH jjf-i'triiSiheai, *t« 4 wcli i *»t» !>■> b * *. , f/ 

///», 5 

LttSIk— ShowitJ fb-X'* HTi OCl »di JCATj $ 
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The Hereford Herd fUff^k Smicty hm drawn up the 
following standai'fl of merit for Hereford f’nttlr 

Bmrmford Onttl#. 

'fl^e »«11 iKidtuld have a moderatety Khoit head ; Ufi»a«i C<if« 
head Horiia watlike, •{trinKttif ftraight emt from tide of forehead 
and «Uf hlly droopiag ; ihckte with biack fipt or tumitiir uf>ward» 
are oof hieoored 





LIVE WEIGHTS OF CATTLE 2M 

Eyet fhottld be lull md |>rofiiiiieiit. 

Note brotd and clear. A black or blue note tt objectionable. 

Body tboold be rnautve and cylindrical on tbort itf%, Tbe 
upper* and underline t^hould be itraiKbi. The neck thould be 
thicks with well developed crest 

Shoulders ilopmg. bui lyin^ well open ai top between blades. 

Cheit full and^lcep. Ribs well itprunK. Flank deep. 

Buttocks broad, with lower thigh well developed, corning well 
down to hoc ks. 

Tail neatly set and evenly hUrd l>etween setting-on ol tail and 
hip bones (hooks . The hip bones should not l>e promment. 

Whole carcass should l>c covered w;jh firm desh. 

Skin should be Ihfck ant! mellow to the touch, and geperally 
covered with thick soft hair of a r:ch red colour. The hair, 
however, of face, u>p of neck, and under parti of l>o<Jy should 
be white. 

Here f or d Oow iht»uht lj*e more frm.n nr ;ji ap^>earance. 
Head and ncik les% nwsicve, and the e>es should show a quiet, 
docile difpositKm. 


m n uvm WEIGHTS OP CATTLE OBTAXKABLB 
BY INTENSIVE PEEDINO. 

The tabicK tn\ pp ’(*7 h.ivc l>ecn calculated 
fr»»m the Stnishficli! rc?iu!:'> <*t ajid have t>een 

specially arran^M*<i to the puwubU* live weights 

attainable by vari^tus breeds at ififirrciit ago ^Fhc 
table inefudr.s the daily jncrc^uie in live weight from 
iJirtb i4 the three pn^r winners in each clas^s where 
available, m well aj» the average daijs* increase fnun 
birth of the whole ^ 

The table on p gives the live and cartaaa 
weights o( thoM! cattle enteretl in the carcaa^ competi* 
tkmi aa well as the {lercenlage of cafcaais to live weight, 
weighu of internal orgao^, etc, and a>mparative prkea 
per 8-lb. alone of the variuua carcaaaca 



Smttbfleld Show. 1918— OatUo. 

ihim'tHg live ll'eigA/ .it/atneil />% /'me li mnert, und Da 
Inirtaifi fr\*m lUrth. 
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BREED COMPKTmONS AT SMITHFIEI-D 


3«I 






8mlth0«td Show, lOlS— Oattl*. Breed Oomp»Hiioam-~fonttHutti. 
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l>j' Ahtni/ems ^ i - i o a ' i tjo^ 

t$T ? ... 3 tio i tr f il I t4lS 

i4J . $ . U* 4 Ji J 4 * 


RBEBO (X>M PETITIONS AT SMITH FI ELD 2M 



i*^u t tt t ii ^ th ( 

s f s ri ; .i :#> : I 



SiiilUill^ld 8liow» 1018 OmtUm. BrMd OonpeUtlonii — € 0 ntintifd. 
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BRRRD rOMPRTITIOKS AT SMITHFIRLD 2f5 
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xxxm FSXDIKQ OF SHUP 

The provision of for sheep h a matter «»f very* 
great importance, but the kind of food required on 
different farms varies considerably On the mountain 
and hill land the flocks may have ti rely on grass 
almost entirely for their living rxcq?t in very severe 
weather in winter, when they will, in all probability, 
be given a little hay. ( hi h farms there i% no 
attempt ma<ie to fatten sheep -tT. tur.scxjurntly they 
arc di>po>cd in store condition, lowland farmers, 
who fatten them off at the age of l%%o and a half to 
three years 

The breeding ewes arc genera!;) M4d after tlicy 
are five year^ old ! > !o\vIa:\d farmrfs. uhcrc the)' may 
be fattened (‘tT, or crossed with a goo<tl fattening breetl 
of sheep. In the ialtcr ca*^e, lx»lh ewes and lambs 
would be faitcnc*! off the following year 

The aIl*im|iortant jxanl for farmers is how 

to get an abundant supply of grass throughout the 
greater [>art of the year, either by irnprf»ving the old 
grassdand, or, when lan»l is laid liowti to grass, by 
seeding it down with a g'«Kl pasture mixture (see 
p. 95). A gfKxi sufrf>ly of hay should l>c preserved 
for the snowy weather m winter 

On some lowland farms where grass is abundant 
in autumn, these hid or mountain sheep may be 
purchased in late August or early SrptcndK*r, and 
simply allowed to fatten themselves off <»n the pasture 
graa^t, fi^gage. or young grass and clover fieeds, which 
give them a much rnr^rc sapfjy* and nutritive feed 
than that on which the>' have been reared. In about 
two to three months* time they will probably be 
sufiktently fat to sell* leaving (kI to yd and, in 
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m 

some pert head {>er week for the grass 

oinsumcd 

It is on the mixed lowland farms, where sheep are 
both bred and fiaiene<i, that one gels the widest 
experience with sheep, and it is on such farms that 
the following yrmarks arc chiefly intended to apply. 
The class of sheep bred on lowland farms arc much 
larger than the hill an 1 mountain sheep, largely due 
to the fact that thr) hasr Uea bred aini sclccieri for 
the |j»f^«luctton of nuittori at ^ much earlier age llun 
is the caM* on hid farms 

FMdinf tha Ram 

Previous tu Ucitig placed with the cwo, the ram 
should be vjKxiaily fet! f>r a weeks .s*.» a^ to pul him 
into projx'f Ii fat. Iw d^mid have plenty 

of cxrfciM* anil Nhurtrr ralior.s The concentrated food 
ahouhi lx* fairly nch ii; aibumm->ids. arid may well consist 
of etjua! parts uf bran and oats, aho^aiag ab ut I lb per 
head per day, Mar»y of the breeders give each ram 
a couple of dosa*s of I'.pvoiii Ssilt*' iK'forc pi^aciug him 
with the ewes 1 he time of year when the rain would 
be placed with the ewes would dcjxnd on the breed 
as well as the purjiosc for which the lambs were 
rcijuircd ; iK^fset brctxicrs place the rams with the 
0wes from iMrginning of SeptemlK^r to inuhilc of October, 
The same applies to other <listrkts where early lambs 
arc fattenetl off; while tn hill distskts. where the 
lambs arc reared and sold out later on in ^torc 
€unclitian« il is tH>l usual to have the lambs coming 
before April 
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Brntdlng 

It 15 a very* good thing to ** flu5h the ewes for a few 
weeks before the>' arc put with the ram. This simply 
means allowing the cw'cs to have a little better feeding 
so as to improve their addition, but * not sufficient to 
make them fat. Thi.< has the dual effect <*f getting the 
ewes mate<i a liitic earlier and of iiKTcasing the numbet 
of twim or d<>ubles 

During pregnane)' the ewes should be fairly libc^rally 
fctl by hand if gra>> is Nufhcicnify plentiful, sc» as to 
keep them in a thriving o*ndaion A nnwlerate albiw- 
ance *>f rij^^ts rtiay l>c given 1 1 fxr hcatj per day, or, 
say. a candcwid to ic<o. , but frozen roots should always 
be fed with cauti<»n A little cake i'j lb fier head per 
day; may also be found ne<essar> fhe ewe will then 
be in fairly condition at Umbing lime, produce 

stronger lambs, and nurse them l>rtlcr. 

At lambirtg time a sufficient supply of hay, straw, 
and roots near the lambing |K:n is very neces«ar}\ 
The ewes will be taken into it f*>r a day or two beft^rr 
lambing, more csjKxially at night After lambing, hay 
and I to 2 Ibx of conccntratc^l fo^^l, made up of the 
same ingrcdichts and in the same pro|x»rtif »ns as those 
for dairy cows 'see p 2l i,, should be given, along with 
some nice, succulent roots (14 to 2 1 lbs per head jier 
day) or grass. 


Fattwnitiir Barljr Xauaba 

The fattening of lambs for the early market is bccom* 
tug more and more popular, for several reasons : (n) the 
lambs yield quick returns; (^) the price, genemlty 
speaking, is comparatively high ; (r) they are (atteiied off 
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before paranite!! become troubic^ime ; and (jfj they give 
the farmer an ofipoitunity of relieving the pastures in the 
summer montK». especially when he can purchase sheep 
or lambs in the early autumn for fecfling off the 
rtmtx This als<i meann that the numt>er of sheep 
kejH on the fan* year is ijKreasetl, and the 

profit from them yjc^kicr 

Hill sheep arc o»jnparatjvrIy faiteTurrs. and 

jKissess a roaming dfH|roj5i’.ii ; but they are good 
milkers, make admirable mothers, and when fat, produce 
a sweet, fine-grained mutt^»r4 vihjvh lontainv a high 
prt»jK»rtiMn of Iran meat, hciice thry arc mateti with 
a iari^rr l>reed t** get the first ctonh cwrs , thrrn, in 
order to get lambs which will gf*»w and fatten rapidly, 
it is necessary to < thcM' ewes w ith rann^ **( 
jMime of the larger bressh which are n<4rd fiir their 
mutton- pr* blueing cajj^icitics, *»uch as the ()\fi*rd. Hamj> 
shire, etc ft further imji«>rtanf that these cross. hrctl 
lambs should have an *i}aitude to bah grt»ss and 
fatten during the first few months of then lives 
Princi)>at l^awTencc found in his experiments that 
while the lambs pn^hicctl by the Oxford ram crossed 
wdth Ht^fdcr I.cicrvtcr Scratch Black faceri ewes could 
be fattcnetl off m three m<*nttis, a ttK»k ah extra month 
to fatten the lambs pr^Hliu cd when a Wcndwdalc 
ram was used with simimrh bred ewes. The Oxford 
Down and Hampshire Down are certainly vicry 
popular for cros^sing with the kca! ewes, although 
IJcwder Ixicesters anti Suffolks have gisxn vef>^ good 
roiultx With fairly large ewes like Romney Mar^ or 
Kent slieep» the South iKiwn makes a very fine cros.> 

(ft Eaat Lothian the three crop ewes are ^>metunctt 
weaned from their lambs t<«wards the end *4 July, jw* m 
to get them lambing early janiian* or rarh Febriiarv ) 
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with the fourth crvtp of lambs. The ewes and their 
lambs arc then fattened off together. Some of the sir^k 
lambs will be sufficiently fat in about terj weeks, and 
probably weigh 56 to 60 lbs. live u eighty and if of good 
quaitU* will command a high price ; in fact^ ilKi«*c which 
arc sold later and at proliably a mon^ older, may not 
make such a high price per head 

The ewes arc given a liberal anumat of concentrated 
food ,1 to 2 Ibii made up in the same prt>pi»rtiom as 
the rations frtr clair>' cows ;*icc p. 21 1). along with hay 

and up to 20 llwi. nM>tv In about three weeks the 

lamDS will begin to cat cake. etc. «*ut of the tnmghs. 
This IS encouraged, and the lambs arc Caltcnad 
rapidly as fioastblc At the same time the *^top*" 

lambs will be placed on the best grass or young 

wheat and given ever)* advantage, so as to get them 
fat in time to catch the early market, say. from mid- 
April up to the end of May. A large numlirr arc sold 
off in Jusic and* early July, and may weigh anywhere 
from 60 up to 100 lbs. 

Mr Wyilic, writing in the Tran^aiiwm 0/ iki 
Higkiamd and A^ruM/fnraJ Sacul/ (/ ^a^ilamd J&r 
1907, mentions a novel way he has giving the lambs 
the best of tl.c cake. The ewes are fed w ith rough ** 
(urrlccorticated) cf^arseiy broken cotton cake, and as 
soon as the lamb‘s show an inclination to cat cake, 
linseed cake broken down to the sire of beans Is 
added ; with the result that the lambs, being unable 
to deal with llic larger pieces of cotton cake, feed 
chiefly on the linseed cake, while curiously onough, 
Mr Wyllic points out, the ewes seem to prefer iImj 
cotton cake after tiicy Imvc become so accustomed 
to St. 

In some eases the lambs may receive spexial and 
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probaUy more espeiwive feed then the eves \iy 
trainif)^ them lo cat in a littJe enclosure A very useful 
iamb focxl for this purpose may be made b>' mtxif^; — 

2 piiftB hnBc«d cake 
I „ %oy% bean cake, 

J „ ciarkiec! mabe. 

1 M ou«bed 
I „ IcKrttfl litcafti kibbled;.. 

The)* may he allowed i \h of abjvc mixture to 
every* nx or ci^hl lambu at alioul a ni<»nth oUf At 
two months the)* will cat very^ nearly I !b. each per 
day; at three months* | lb ; and if kept till four 
months old, ma>* consume very nearly | lb }icf head 
per day. 

It is a vcf)' a*mmtin si^hl in Hast Li>thian lo see 
shehers put up at difTercnt part^ of the field for 
the ewes and younj^ lambs to shehrr l>chtnd These 
shelters arc made »>f hurdles^ with bunches of straw 
attachah and held in the vertical jK»siiion. Although 
these shelters arc not costly they arc very cfTective, 
so fer as the purjsm' for which lhe> arc intendeci ts 
concerned • 

The ewes would lx* sold off lixiring June or July, 
and where they have been lx>ught say, in the 
fireviaus September, it is usual exjKct that the 
selling price of ewes when sold will lie a[»prcixwnatdy 
equal to the purchase price, the fierce ^xring left over to 
go In part paymait of the fcaxl coixsumcxl during the 
wdnier. If the ewes and lambs do well, one may 
realiae a balance after tnaktjxg allowance for gram 
roots, hay, and concentrated food, etc, of £t to £j 
for each m% including her lambs 
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Wintering Lambe. 

On a large number of farms the ewes do not begin to 
lamb unlW April, when grass is beginning to grow. Very 
little if any concentrated food is given. About th« end 
of August or beginning of September the lambs are 
weanccl. With hill and mountain sheep, the lambs which 
are retained by the farmer arc usually sent in the autumn 
to the lowland iiirrns f<»r the first winter, i *\ from 1st 
November Jst April, uhen the owner will take turnips 
either [xrr head of >hcep Nay, 5d U> (ni iht head p"' 
week':, the NUpp*yi:\g * dneake r h< ad j*erday , 
per acre of rt»«»*vN, dc|>rr.ding ^ the *<iic * f l!u" c r<*p /: ,c . 
at West Idnt^ n, PrelursNhirr, they are '^*nirtnncN Iri at 
jC(\ acre; tb.r farn'er NuppliCN ih^' ha\. at;d <aft^ 

the cake f»r thi” I'‘. »r aintrrsri^," lando the price 

is alM>ut £5 tw i.6 ;#<-r -r even ni^^rr I hcNe landK 

W'ould. returr* the hdlN arid nv>uiUairo the f^downsg 
spring, where ;he) ao::'.d rrn.ait) over the Nen^nrl 
winter, and tn the f it-g autumn two a?5d, a hal! 
years old thco4' which wrrr not fr(.^uirrd f(*f 
pUfjKises W'^uld \pt' ^old a! the great ’‘^t'^rr'’ te? 

the arable farmer ^ and in M>fnr ^ tJairy farmers, 
to be fattcncf! uif for fnutt’»n during the late autumn, 
wdnler, or sprn;g nv^nth*^ a^ the » a.%e may Im- Some 
of the lamb^ sent d*‘wn fr»*m the hi!h and 
to lowland farms may !>•' fattrrird *dT during the fir*»l 
winter, ^ly at nine rm/nths old, \r, the same way ai 
thofsc bred on the lowland farms 


Matian Frodocikiii 

In the eari) f^art *»f the autumn, thr hiU and 
mountain shrep which {.rsm through the auciton martifc 
in thousands ’Uippty the lowland farmer wdth ttorc 
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shccp» which he can fallen off on his root-land. The 
particular name given to sheep which arc being 
fattened off on roots with hay and cake varies in 
different parts of the kingdom ; In Scotland a verj^ 
common term is ^‘ho^jgets” (<>r wcancfl lambs up to 
first shcar^ and after that, \n the Midlands 

anti south uf the term “ t^u ’ *>ftcn used 

instead of **h<>vtvt'' d h^* chirf tlifficnUy al>* 'Ui the term 
**hogg*' IN that onr may vrf\ casilv ri*nUive it with 
another kin*i of farm a^iuna; one “it'* 5v*Ntciid 

of lw<». 

Utesr sheep nnouM f .ill »4rpt «.-n the i,Tas 5 * 

iaml for a lr*a tteek*» iK'fore l-cinp take?; on to the 
turn»j>'la:i<i Use arahic f.ttmri \^h^^ m fur 

iiuiltt,*n pr.'^'iu* ts’>n ha'^ Tr^::,>c^i to 4 hue art the 
metho-i! o( '^ro‘A}r4t f '?.».:<* <. r-jo. y. to have 

a »ucersN»o?i of ’'Ui'^uh-nt *|sr vhrf]> durj::|* the 

wmtrr months. /t y , vi-;th rfop^. hjlcofirsheti 

iurm}.»H gcner.th) «ome 'l’‘he^r are fol!o*aetl by 

the yrlh^wt,," “f \ r*.U'*a .dr-diol tiirrhp*\ atjd are 
themsrlvcN NiK%,rr 4 rd b) NAe4r\ In the Midlands 
arul sovjth *.*f o,ar;j;r> m.i\ !k^ fed to a ’arger 

extent than* Naoie>. nnist 1 h- put int-^ hraj^ 

Of ** tufJips,” and j^r‘ tritcst <iunng the uir*Ser frasts, but 
It is mc?rr <«f optiornd jn the lavc td tlx 

yellowN atul ^weiies (termra;]) s}»eaking, they are 
hot carlcNl off the land, adlvaigh m some cases, say 
six dfiib ntay Ik* altrmatrly cartctl off atul six left ; the 
idea being more to get the *^heep to ^manure the field 
unifiirmly and urlf In cases the treading of 

the sheep would Iw” an athanlagr. in others ni*t 

The four tominon rneth«*<b of feeding the rcx»ts off 
are— (<i) o|>en grating . / h»lding, and eating the nxits 
whole; rating the roc»ts %shule through feeding* 



2T6 


THE STDCKFEEDER’S COMPANION 


hurdles; {d) folding the sheep, and feeding on cut 
roots. 

Open Grmjdng. — The sheep are turned into a root- 
field, and allowed to roam at large. This saves netting 
or hurdles, but a large amount of food is wasted 
partly through the sheep having too muiph freedcun, and 
partly through some of the roots becoming tainted. A 
further consideration on sandy soils, is that sand gets 
washed or carried by the feet of the sheep on to the 
roots, with the result that a considerable amount of 
sand may find its way into the stomachs of the sheep, 
and possibly cause death. With regard to the manure, 
this is not scattered uniformly over the field, which is a 
great disadvantage. 

Folding Sheep. — In this method the .sheep are 
confined by nets, wire-netting, or hurdles to a com- 
paratively small area of roots, depending partly on the 
number being fed, length of nets, etc. In East Lothian 
about so yards by 50 yards is the area enclosed. The 
sheep arc consequently confined to this area till the 
roots are practically all eaten up, before another break 
is given to them. The nets, etc., arc kept fairly close 
up behind them, so as to keep the sheep from manuring 
one patch morb than another. The advantages here arc 
that* the roots go very much further, and the field is 
uniformly manured. The sheep arc more settled, 
and fatten faster. Whet) a change is being madb 
from turnips to swedes, the net or hurdle should be 
fixed so as to ihclude a few rows of swedes, etc In 
this %ray the sheep gradually become accustomed to the 
change. 

In fine, dry weather it is often advisable to fold the 
sheep on the wettest and most exposed part of the 
field, and viu virsd. Changes to a fresh break should 
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generally be made in the late morning, or early after- 
noon, when the leaves or lojjs arc comparatively dry, 
in order to prevent the (mxi from sa:)uring the sheep. 
Roughly speaking, an acre (20-ton crop) of sii^'cdcs 
would keep aly»ut 300 sheep for a week, allowing 
2t lbs. per head jKrr day. An acre (15-ton crop) 
would keep 300 sheep for a week if only 16 lbs. roots 
were allowed j>cr head |.>er day. 

Some fanners sow a little salt on the tops of the first 
break of turnips, to {prevent the sheep from becoming 
" hoven ” or ** blown/' • 

FMdlng-burdlo Syatem. — This is intended to apply* 
to the s)*stem of using feeding-hurdles against the j>art 
which has to Ik* fed off. It differs from the folding 
system, inasmuch as the hurdles arc daily shifted 
forward against the roots. 1 he sheep arc not allowed 
to get their feet on or taint the roots, but may put their 
heads between tlie bar.s of these fctxling-hurdies and 
cat the nxjts at leisure. This is a ver)' economical 
way, although the expense cT getting these hurdles is 
greater than that c^f the ordinary hurdles, and muclt 
more than that (»f getting nets or wire-netting. There 
is also more trouble in moving the hurdl<;s forward each 
day. 

This method is very* amveniently applied in feeding 
off rape, vetches, and other forage crops. 

FMding Cut Roota — The roots, which have been 
topped, taile<l, and pul into small hc^ps or "‘tumps,*' 
arc covered over with “tops/* rough grass, straw, or soil, 
to protect them from the fro.st. These heap.s arc made 
of a convenient she, and placetl at such a distance 
apart as to cxfjcdite feeding. The sheep w*ould then 
be divided up into lots not exceeding 100 each, and 
drafted so as to have the forward ones together for 
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special feeding. It is usual to have a separate cutter 
(which cuts the roots into long chips ur fingers) for 
ever>' one or two lots of sheep, and as fast as one heap 
becomes used up, the hurdles arc pushed forward 
against the next At the same time the land gets 
uniformly manured • 

The sheep are thus relieved of the trouble of 
breaking their own roots, and as soon as November 
comes in they may be handicapped by teething changes 
taking place. They can still get their full quantity of 
roots with a minimum amount of trouble, thus giving 
them longer periods of rest. It is not ad\'isablc to fill 
the troughs full of cut roots, say, morning and after* 
noon, because so many get pulled over the side of the 
trough and wasted. Further, in frosty weather any roots 
which are not cleaned up immediately, become frozen, 
and on this account are much less suitable for fattening 
purposes. It is much better to feed the cut roots three 
to four times a day, and give them no mure Uian they 
can clean up immediately. 

The feeding of cut roots for sheep which arc being 
fattened off for mutton is verj' general, at any rate after 
the supply of soft turnips has become exhausted. The 
quantity allowed with hay and cake is anywhere from 
14 16 21 lbs. per head per day, depending on the size 
of sheep, etc. Sheep have been fattened off on hay 
and roots, but the mortality is apt to be high, and 
the cost of producing live-weight increase considerably 
increased. Feeding the roots cut reduces the mortality, 
as the sheep get very little sand with their roots 
compared with the practice of feeding the roots off 
whole on the ground. 

Principal Lawrence found that sheep receiving 
cake, hsL}\ and turnips increased in live weight at Uic 
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average rate of 2} lbs. per head per week during a 
period of twelve weeks, while those receiving cake, 
hay, and j^rass only increased at the average rate of 
J lb. per head per day. 

In the same series of experiments it appears that 
the sheep being fed on turnip-land, with a given 
ration increased in live weight on an average during 
twelve wt'cks of 2 j lbs. {>cr head [>ct day, while a 
similar lot, similarly fed on /^rassdand, only increased 
.at the rate of i J \hs. }x:r head [xrr day. 

With cut swedes onr |x*nny j>cr head p<*r week may 
be charger! for each h<»gg to cover co.st of pulling and 
heaping swedes, and another hi fx*r head f>cr week for 
cleaning and cutting them for feeding. 

One man can cut rcx)ts for. and look after a flock of 
200 to 300 sheep. If, htnvevcr. the rcK»ts are fed whole, 
he will manage to if»ok after 400 ^het'p which arc being 
folded on rcxits. 

Forage and Fodder Orope for Sheep. 

Forage Crops — h'orage crops arc often used in the 
Midland counties and south of England to supply the 
succulent food for sheep. Tlic chief erttj^s useti for this 
purjx)se would be lucerne, vetches, trifolium, •rape, 
mustard, broadcast turnips, rye, oats, and vetches, etc 
l^scc p. 99). I’urnip tops and broadcast turnips arc 
very useful remedies for lambs which arc suffering from 
husk or h<K>sc. (^f course it is ahvays*advi sable to treat 
iambs suffering from such complaints in the •early 
stages. 

Bag.'-- Hay is a bulky, am) comparatively speaking 
a dry food, which is fairly high in fibre This dryness 
and binding (fibrous) nature of hay makes it extremely 
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useful for feeding to ** hoggs ** which are receiving roots. 
The roots arc cooling and laxative, and the hay tends 
to counteract the latter effect It is ver}' interesting to 
find that the hoggs regulate their diet instinctively. 

in the 1904-5 experiments of the Edinburgh 
Agricultural College, where approxiimtely I2j lbs. 
roots per head per day were allowed to each lot, with 
hay ad lib,, it was found that those lots receiving “ roots 
and hay alone/' and ** roots, hay, and linseed cake,“ both 
of which are fairly laxative rations, consumed approxi- 
mately double the amount of hay of those receiving 
concentrates high in fibre ; Homlm* cotton cake or 
Bombay cotton cake and dried grains), with the same 
allowance of n>ots. This is an important practical 
point to keep in minrl when compounding rations for 
sheep. 

Oat straw may be used to economise the hay, but 
it is more u.suai to feed it chaffed and mixed with 
meals. 

The allowance of ha)* [xrr hcafl {xrr day varies from 
i lb. to I -J lbs. A average would l>e I lb , and 

in reserv'ing hay for hoggs on r<M>ts, it is generally 
sufficient to allow i ton for cver\' acre of r<K 4 s to lx; 
fed off. If hay is scarce, it may all be chaffed and 
fed iti trough.s. The hay chiiff arid cake need not be 
mixed together at all, as the former can be fed in 
special trr»ughs with backs on, and the latter in the 
usual kind of trough. 


Oonoentrated Foods. 

The primary object in feeding concentrates to sheep 
is to supply sufficient nutrient material to provide for 
an adequate surplu.s over what is required for mainten- 
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ancc. and thus encourage rapid fattening. In the 
autumn* turnips fed before they are properly ripe tend 
to scour the sheep. This tendenq* aiu be largely 
a>untcractcd by feeding liberal amounts of Bi»mb«ty 
cotton cake as long as this tendency lasts ; but as the 
turnips mature* or a change is made on to swales, 
it will generally be found necessary to give concen- 
trates of a more laxalisr tendcricy than Bombay cotton 
cake. If Kg)’plian is rather t(M> binding, one cannot do 
better than include some linseed cake, which has a 
laxative tendency, and generally gives g^Knl results 
when given to fattening sheep. 

Many of the rations fur fattening cattle (sec p. 253) 
would do very well for sheep, but it is important to 
keep in mind that .sheep have their concentrated finxls 
put into troughs in the dry .stale, and in the of>cn field, 
where finely ground meals would generally bt* inadvis- 
able, as the wind would blow much away. It is tlicrc- 
forc best to feed mai/.c, Ix'ans, u;its, gram, soy bcan.s, 
etc., cracked or ci>arscly hrui.scd, s<» as to <»vercumc 
this difficulty. Rations 2 and 4 w(»uld bc' very .suitable 
for the first two numlh.s i»f fattening. ca[>ilai mixture 
could als<> be made !)y taking : 


1 part ‘iiiya bran cakr. 

2 jurtf Kijypttan cotton cakr, 
2 „ dnrd brewers* grains. 
2 „ cracked mai/e. 

1 part locust iMKans (kibbled^ 


In the later stages t)f fattening, rations 6, S, 
and 9 would give vcq gtKxI results, but the food 
.should be fal in a much coarser condition than the 
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meal form. Another very good concentrated mixture 
for the later stages of fattening would be: — 

2 parts linseed rake. 

I part Egyptian cotton cake. 

i crushed beans. 

I crushed oats. 

3 parts cracked maixe. 

Little inolassine or other condimental fcKKl. 

The amount of concentrated fo<w^l to allow for .sheep 
fattening on roots would bt? at the rate of alxuit i lb. 
per lOO lbs, live weight. It take< three to four months 
to fatten average .sheep off, and during this time they 
should give an increase in live weight of 2 to 3 lbs. 
per head per week. 

In the Newton kigg ex{xriments, the hoggs 
fattened with turnips and hay alone gave an average 
live weight increase of lbs. [K*r week, while those 
receiving ab<jut A ib. of cake and corn per head per day 
gave an increase of 25 lbs jxrr hearl f)er week. The 
extra cake aivi corn very nearly df»ublc(i the rate of 
increase. 


Useful Data ftt>m Feeding Trials. 

The following particulars have lK‘cn calculated 
from Mr Bruce’s repc^rts on the three years’ (1903-6; 
experiments carried out by the Kdinburgh ami East 
of Scotland College of Agriculture. These results arc 
important, seeing that a large number of sheep were 
experimented with each year, and the cxjxrrimcnts 
were carried out in accordance with ordinary farm 
practice. Their value is therefore considerably 
enhanced. 
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In order to j»ct average 6gurca, the writer selected 
the four best lots in each year, and as the number 
sheep varied from year to year, the results have 
been calculated per lOO sheep each year The figures 
for the three years have been added together, and 
thus apply to a^fl<-ck of 300 sheep. R<K»ts have been 
chargcil at los. per ton ; hay, £3 to 3, los. ; the cake 
ami meals at market prices during the three year.s 


Avtragt Hptrts hr Fatttning a Ftink 300 Shttf &n Hooti, 

I? *■ «.i Mtm* ntt# ” iw 

l-'cif too Hh4mp W 

I T tO<W Hitwifv.. 



i«nod . i 

CM **.*>» 

105 d»yt 

1 1 1 iUyk 

Cmo whJ me»i ! 

. . . j 

30,417 u». 

li.Sob lU. 


KqkvIji C 4 kin»umcii 

I Jk> Um% 

331 i4>nf,. 

2 1 4 

Coi! df hAY. take, ami * 

meal 

4 *- >‘l 

A 77. tfrj- 

£%2. 91 . liL 

C<i»l ttf hav, cake, 

meai* aitd r^iot* • ^ 

J ft*. 4 S. id. 

i lyUt, 0 %. c'i'i,. 

I4«. liL 

|,i%c acighl ifKTtra*r . 

10,215 kw. 

11,411 iu. 

U,I 7 I 

MuUa«i |3fodut«d, tsk- 
mg 6 S iJCT cctiu • ij»* 
aesse to te cajrans . 

<S'*4‘ 

7.759 

ft, 176 Iba. 

t nervate in ** value*' <«»( j 
shetp . . . . ! 

< 1 70, 91 . o»l. 

4 ;' 190, Sa. od. 

jCio}, 0*. od. 




The fulluwi*)g average de<luctions can thcrcfi>re be 
made : — 

Hoggi can be fiittened off on roots with cake and hay in 
ihirtecn and a half weeks ; 3 lbs. concentrated foo^ have 
given l lb. of live weight increase. Each sheep has 
cooiunied t3 ewts. roots during the average fiittenmg 
period of ninety-four days^or Mi lbs. per head per day. 
With a ao-ton crop, this is equal to 100 sheep for every 
j acres of roots. 



984 


THE STOCKFBRDBB‘S COMPANION 


Cost of bay* cake, and meal for ntiiety*foiir days was 4s* 7 ( 8 , 
per sheep. With maounal residue token into accoonti 
the cost would be 31. jd, ; 70 per cent, gross cost 

Cost of bay, cake, meal and roots for ninety-four days, los, 7(d« 
per sheep (9id. per head per week) ; with tnanurial residue 
token into account, 7s, 5|d. (6|d. per week). 

Each sheep has increased in live weight at the rate of lbs. 
per week during fattening. 

Cost of producing 14 lbs. live weight increase was S3*37cL 
*» »» too „ „ „ 3IS. 2 d. 

,» „ 1*2 „ „ ,, 34s. lid. 

With manorial residue taken into account, these figures would 
be 3s. 3id., 21s. 9|d-, and 24s. sjd. respectively. 

Each I lb. of mutton has cost 5 id. to produce. 

8 lbs. „ ,, jS. 8 d. ,, 

15 T» M 6 s. 5 d. 

The shecf> increased in value at the rate of lojd, 
per head {>er week during; the time they were being 
experimentally fed, but one must Ixrar in mind they* 
were revalued at the beginning of the experimental 
period. These experiments also .show that one can 
purchase store sheep at approximately the same price 
per pound as one expects to get for them live weight 
when fattened. The .store [>ricc has varied from 4d. 
to 4fd per lb. live weight, and the s;de price ha,s 
come out cxadily the .same in 1903-4, and less than 
Jd. p2r lb. difference in the other two ycar.s. The sheep 
weighed 9 to 10 stones live weight when fat 

The return for an acre (20 ton.sj of rtxits consumed^ 
after paying for hay, cake, and meal at market price, 
comes out, on afi average of the three years* experi- 
ments * with the four bc.st lots, at £tt, is. gross; or 
with the manurial value of the cake and hay taken 
into account, £12, 18s. 4d per acre. 

Some farmers consider that the cost of shepherding 
* Edinburgh Agricultural College. 
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for the winter month as well as the average loss arc 
balanced by* the manurial residue^ while others allow 
id to 2d. per head per week for the shepherd’s wages, 
including removal of hurdles, troughs, carting hay, etc 
For losses by deaths, etc , Jd. to id. per head per week 
is charged. Tjiese figures place the value of the 
manurial residue at from 2d, to 3d. per sheep per week, 
which is approximately 30 i>cr cent of the total value 
put on the finxl. 

X X XIV . CARCASS OOMParmONS for shup. 

The following table (pp. 286-7) gives the result of 
the carcass ci»iii(K*titions at Smilhficld Show in 1913, 
As column t was givcfi in hundredweights, quarters, 
and pounds, and column 2 in Smilhficld stones, it was 
considered advisable to calculate them both to pounds, 
so that the relation lK*twcen live weight and dead 
weight may be all the more easily followed. Column 3 
was then calculated to show the proportion of carcass to 
live weight 

The brei!d of each sheep is given, but, unfortunately, 
the exact age is not available. There are, no doubt, 
practical diflkuliies in recording the individual ages 
of sheep w hich arc kept in large flocks, especially when 
they arc intended to be fed off as early as possible 
tor mutton. 


XXXV. FSIDINa OF PIOR 

The pig ought to <KXupy .i more prominent position 
on many farms than it docs at present. No other farm 
animal will give so large a return for the food consumed 
as the pig, hence it has been called the most cconcmtcal 
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meat^making machine at the farmer’s disposal’* It is 
a somewhat despised animal, because it readily accepts 
scraps of meat from the house, or, in some cases, the 
leavings of the well-fed bullock ; but when properly 
fed and housed the pig supplies the 6 nest bacon, whi^ 
is so indispensable on the English breakfast table 

On many farms there arc so^alled “ barc*pcriods,** 
when there is little to sell If, however, pigs are kept, 
it is possible to arrange matters so as to have a number 
of porkers or bacon pigs to sell at such times, which 
will largely overcome this difficulty. 

Pigs also come in ver}' handy for consuming and 
turning to profitable account the by-products of the 
dair>’ — skim milk, buttermilk, whey, house wash, etc, — 
as well as '* brown *' and small potatoes from the farm 
which have little commercial value. Tail oats, wheat, 
or barley can also be vcr\' profitably utilised for pig- 
feeding. 

The first cs^ntial for winter pig-feeding is a 
comfortable house. The so-called ‘'pig cot** is 
generally cold, wet, and dirty ; in fact, a most unsatis- 
factory house for a pig. The best house is a small 
horse-box, which is warmer and much cleaner than the 
pig cot ; pigs thrive better in it, and the box when 
empty can be utilised for all classes of stcKk. 

The economy of keeping pigs in warm, comfortable 
boxes in winter is well emphasised by experiments 
conducted by Grisdale at the Ottaw a Experiment Station, 
with pigs weighing on an average about 70 lbs. live 
weight One lot was kept for sixty days during winter 
housed in ordinary wooden cabins, while the other lot 
was kept in the much warmer and more comfortable 
piggery at the Experiment Station. Both lots of p^ 
made approximately the same live weight increase, but 
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those kept in the wooden cabins required $26 lbs. of 
to produce rcx> lbs, live weight increase, while those 
in the warmer station piggeries required only 366 lbs. 
meals to produce the same increase, thus eATccting a 
saving of 44 per cent, on the ftxxl consuincd. 

With brood sows, Grisdalc found in a similar 
experiment that* those kept in the u wHlcn cabins during 
winter required 25 }K;r cent more hxxl. In England 
the same thing holds gcxxi, although the difference may 
not be quite so great as in Canada, where the winter 
is very severe. 


Feeding the Brood Bow. 

Jiows kept for breeding purjxises should be 
descended from a strain which is note d f<»r Ixnng good 
mothers of quiet disfK>sition, at\d for having litters of 
eight to fourteen piglings of uniform size. 

The st)W shtnikl he of a good l)'pc, u hich means that 
the bones of leg.s should be hue, head and shoulders 
neat, with broad biick, long deep sides, and hea\y hind 
(juarters. Care should be taken to avi>id any sows 
which have l>ccn fed largely on flesh meat, as they arc 
apt to worry their pigling.s at farrowing time. 

There is generally a gu<Kj demand for six- to ten- 
week-old pigs on dairv’ farms alxvut May, to consume 
the dairy by-prcxlticts, and on arable farms there is a 
similar demand in autumn to consume “ brown and 
small |K>latoes, etc. ; hence sows should if [K>ssiblc be 
timed to farrow about Februar)' for spring demand, and 
late August or early September for autumn dcman/ 1 - 

For tw'^o or three weeks after the sow has been 
weaned from her litter, continue the feeding in order 
to allow her to recover from the severe strain of nursing 
before mating her again. This treatment is considered 

T 
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to have the effect of increa5ing the si7.c and evenness 
of the litter. 

During pregnancy, it is a gcxxl f)lan to give the sow a 
run where she can got plenty of fresh air and exercise. 
An open shed in which she can fec<l, sleep, and find 
shelter is a great convenience. The fiKni would var\* 
somewhat with the time of year, but during first half 
of pregnancy period may consist (jf hnuse wash or whey 
with some tail oats (^v barley meal in it. If necessrif)', 
some roots or other >ucculent food ni.«) Ik- given. 

For a c*‘U[)lc of montlis l,K*f*>re farrowing, the sow 
.should receive a richer in < rdt r t(> secure pro^XT 

devcinpment «>f the \-oiing, and for tins {jurpo.se some 
barley meal, ground oats, bran, etc., may be added tt> 
the diet 

About a week before farro\\ iiig, “guanb'' .sh^juld 
be placed round the* usual Ix'd of tiu* sow, al)out 
7 inche.^ high arui 7 inches from wall, to {>re\enl the 
sow ,s».]ueezing 1 k:x pigling'^ to <ie.ith agaiiusl the uall, 
I'hc box Would ix* mu(.h better \M\h the ualLs lime- 
washed. and th.e rlo^-r thoroughly (ii>iitfected. 

Her diet shuul<i bt* xunewhat restriMed, and bran 
mashe.s given according to the iieces>iiic.s <*{ the ca.se. 
1 he bran ma-'hxcs should be continued for a day t>r tv^o 
after firn>;\ing; after that tliey .-hould lx* gradually 
fortifiecl with sc.ilded meals sharjjs, tnai/e, or Ixirley 
meal, etc made imo a thin nIo{> s^iih sejiaraled milk, 
house wa>h, etc , and fed warm. 

Frofess^^jr Henry states that a sow in full milk 
yickF about 3 ({uart> milk per day, ami *luring the whole 
suckling }x*rio<l something like 50 galls. Professor 
Davies 'W isconsin; estimates that f>nc- third of the finxl 
goes to .supjKJrl the brnly of a milking sow and Iwo-thirds 
for milk-pnxJuctiun. 
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The sow shovild \)c turncxl into the field or other 
enclosure pcri^xlically in f^^et fresh air and exercise, 
cat fjrass or other succulent foods* and any earthy 
matter which nature demands 

After nursing.; the for six weeks, she 

should Ik* taken away from them for yja<jually 
increasing each <iay, arai wear.cd from them 

altogether at tlie end o.f cigiit werk.s. 'Ihe cost of 
keeping a bree<liiig sou f*»r a \ ear varie> c «nsid*rrably, 
but £6 may be taken as an average figure. 

Feeding the PlgUnga 

Newly l>orn pigimg'' average aixaU 2 lbs. live 
weight* afni re<iuire re« fec<!}ng bev -nd tiunr m<'!her‘.s 
milk during the frst three week ^ !i ilu‘ piglings luivc 
abmirtnally loni; tteth at birth wliich cut tlu* >tav n teats, 
they should have them nij^jjcd ofi sp, rt with a \kiii of 
sharp wire-cutterN : otlierwise ther<* will prv>l>ablv lx* 
difikully in rearing them 

At three l<‘ f ur week-- of age. llie piglings show an 
inclination to eat, ar.d should then receive in a small 
trough when the sow out. a rice thin grue l made of 
scalded sharps, t * which is addetl, after c^nfing, some 
new cow's miik, an<i fe<i tour times a <iay 1 iu: amount 
of gruel given slnaiid lx* gradual!) increased the 
piglings grow in si/c A little bran s}u>Uid then Ixt 
*addeti to the sharps, and tlic whole cow's milk 
gradually substituted with skim c>r separated milk, 
rhe ijuantity fr<l each lime should ftever exceed what 
they are able l(» clean up immediately. 

In summer the piglings should be turned out into 
an enclosure to exercise their muscles* devci«»p their 
limbs, and pick U[) grass as well as eailhy matter, which 
ap|>car» to be lUHxvssaiy to keep the piglings in gocxl 
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Health. In winter, small ciuils. cinders, or a grass turf 
should be given to them in the pig 4 x)x Precipitated 
chalk to the extent of i to t oz. jKr head jKrr day, 
may also Ix' added to their daily food. 

The piglings rapully, and give a splendid 

return for fex^i consumed, seeing that 3 lbs. of meal 
will easily give l Ib live weight increase Professor 
Davies ; \\'i>o*n>in foaind by weighing piglings at 6,30 
A.M, and 6 30 I .M , that 71 jkt cent, of the increase in 
live weight was made in the night, and t>n!y 29 per cent, 
in daytime. 

Although g<Hui breeding is important with pig.s 
intended fur f.iltcning. it has Ixcn '^aid that ’'half the 
breed of a pig g^^es in at the mouth, v%hich ernphasiM:*s 
the importance of the care nsjuired in fattening pig.s oft* 
rapidly and ec<‘nom.ically. 

After weaning, tiu: meal rati on sluadd lx* gradually 
increased both in ^uaiitity anti variety, but mai/e meal 
should not be tVd t'*o freedy to young grooving pigs, 
l^rofcssor Fuller \\ i.^consiu prf>ve<i that maize alone 
W'as not a suitable food by itself lor young growing pigs, 
on account r»f its lack of *rndrig material. lie 

reared two lot.s, one with mai/e alone, ami another 
with a mixture' of tnai/.c meal, wheal middlings, and 
.skim milk. The pig.s fed on maize alone weighed at 
end of this cxf>critnent 84 to k* 5 lbs,, and in the latter 
case 130 to 190 lbs. Further, the thigh bones of the 
mixed meal and skim milk lot were 50 jx?r cent, 
stronger than tho>e fed on mai/c alone. 

If fed at all, maize meal should be fed in conjunction 
with forxls which are both rich in albuminoids and 
mineral constituents, such as jxa and bean meal. 

The piglings may either be fed ofT at once for pork, 
or run on cheaply for a time and fed off later for bacoti. 
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Store Pigrs. 

I he system <»f a!l«.i\vin^ newly weaned to “run 
on ** i5 still practised l<i a lar^e extent. The idea is, 
very larjteiy, tt^ feed them as cheaply as jxjssiblc on a 
ration that w^l allow th»rm t<j develop their muscles 
anti bij.^^»er frames without lalif iiin^, .so that at 

three, four, rir five month.s -*ld the\’ ffiay l>c either 
housed ami fed ^ff quickly h-r bacon by th.e breeder, 
or sold to farmeis^ manaj.;t‘rs nf ( rrair.cries, cT.ecse 
faclorie.s, ('tc,. wh',* iuive <!airy by j?r'‘d,uct^ at tlicir 
disfxjsal which can be utilised h*r this purjx>sc 

I hc tuMis winch arc ^.‘rm rally avail, d/ie for tlie.se 
stores in summer are ^rass. caiiba^t*^, emner, lucerne, 
and other ^;reen f'<*ds. In autumn tlav will pick up 
acorns, apjiles, etc . but s<*me nu:al, al*<n^ with house 
wash, whey, etc, sivaiid al>t‘ Ix' j^iven d.tily. This 
.system <'f fecdin;; '>t re> allows tl.e pi^^ Cfusicierabk 
freedom, and it is q-od p*>!iiy !•» .i;ive most i*f the 
meal stirred into Iw'U.se wash, etc , -it the end of the 
day, su as tram liiem t<‘ Come home at ni^dit I’he 
meals .should smifily Ik- stirred into the liqui<l and ^iven 
without an\' previous scahlin^ at all 

In the winter there is general})* on arable and 
mixed farms a plentiful supply of roots, rmngcls, 
.sw'cdcs, kohl rabi, [a»iat(Mt's. and tail corn, etc. The 
rcHJts arc lx*sl puljx-d, and the graiit bruised. In cold 
weather, at any rate, the slop is best fed warm.otharwisc 
.some of the finnl is wasted in raising the tcm{>eralurc 
of the fwHi u[} to IhhIv tcm{)eralurc. This guiy he 
done cither by mashing the newly l>oilc<l p^^tatocs up 
with the meals anti fcctling at once, or by adding water 
which is suflicientiy warm to bring the mixture to body 
icm|x:rature. 
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XXXVL FATTENING PX08. 

Where accommodation permits, it is a good plan to 
breed own pigs so as to obtain them at cost of produc- 
tion price. Piglings should not be allowed to lose their 
pigling flesh, but fattened off as quickly as possible. 

During recent yc«irs the demand for heavy scaling 
pigs has largely declined, and, generally sjicaking, only 
those pigs which do not exceed 1 50 lbs, dressH weight 
arc keenly sought after .Al>ovc this weight the price 
per stone diminishes in proportion to the amount by 
which ^hc above weight is exceeded. 

Ear!) MtituriS)\ — The smaller carcasses generally 
contain a larger proportion of lean meat, w’hich is at 
the same time more juicy, an«l commands the lop price 
when sold. Further, the increase obtained from a 
given weight of fcKx! is greater in the earlier stages of 
a pig's life than is the case when it is mature. The 
advantages consequently lie on the side of early 
maturity. 

The following table gives the results obtained in 
Denmark (Co{>enhagcn ) from pig.s which were fattened 
off at different ages: — 


Sis* of r)#. 

V) |( 1 t« i \h. 

!$»je of etf. 

1 \h, 
iPtcrmm. 

LiTft 

tucTums^. 

WriuHl, 

Up to 35 lbs. 

. 3 lbs. 

*55 *95 

. tbs. 

35 n 75 » 

* 3*7^ - 

*95 M 235 M 

5-40 

75 tt 1 15 » 

. 4*35 M 

235 It 275 M 

. 6-14 

«i5 ..*55 

. 4-45 M 

275 tt 3*5 tt 

■ <'>•39 „ 


* T1b» "mml in obtAlnM uktrAg 0 tbi. »#p«nit4M! milk, tt llm. 

«Fr 4 itMt. m U> I St^. 

These figures show that pigs over 200 lbs. live 
weight required double the amount of food to give the 
same unit lincrease in live weight as those which are 
under 35 lbs, live weight 
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Pork Prodootloii. 

Here it is important to get thick, well-made pigs 
with large, well-developed hind quarters. The selected 
breed should also be one that will grow and fatten at 
the same time, Middle VVliite York.shirc, or crosses 
between Middle While and Berkshire or large White 
Yorkshire and Berkshire The white lx>ar used should 
be w'cll bred, st) as t(» impress his white colour on the 
offspring as far as jK»ssible. 

The weaned pigs shnulcl l>c fctl three or four times 
a day on bran atul sharps mixetl with ^kirn At 

about three months <»ld <*ne of the rali^^ns r,n p. ^24 
may be given at the rale <*f 1 Zif 2 lbs meal jxt 
100 lbs live weight. The too^l should lx made into a 
thin slop daring the early .stages of fattening, but the 
amount of added litjuid should lx graduaHy dirnini.Hhed 
as fattening prtxerds see table Ih'1»,»w , 

i*rofes>or Henry liolds that if more than i gall, of 
sef>aratcd milk is given to ev<‘ry 5 1 lbs. meal, the rc.sults 
Ix'come much less saii.sfacu>ry as the [>roj>ortion of the 
liquid is increased. 

In Denmark the fattening perio<i is tlivided int(» four 
stages according to live weight, and the ration for each of 
these stages is stated in itN meal equivalent ; re., 6 lbs. of 
separated milk is equal to 1 lb. meal, and so on. — 


MiU 






‘ ]. l*r 

f Kau.Tit .ri’O 70 jur? <era. 

; tl. 40 U» <K> I»vr 

' neiifiic •* '» 

; III. 60 to tm It**, hvr 

I ’ RAiiim ‘ 15 * ^ 7S »* 

1 IV, 1*0 to sm l»ve 

; KAth»n . ta 3*5 ,♦ 


* t 

'{ 

5 i-tnu ! 


10 


5 


! 
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Yhis means, so far as the scjmratcd rnilk and meals 
arc concerned, that— 

rp to ten weekii o!d. the mr;4! ss miscd a! t!se r;ilc of 4 IhiL. to 

t gall, skun inrlk. 

Ten so week> old, the meal miArd at the nitr of 5 lbs. to 

I gall. iis.ik. ^ 

Sixteen to tuenty iour werk^ she meal ti. intxctl a! the rate of 
S \h<. St' 1 g.iii, >k’-in mnk. 

Twenty-four to shjri) -t.x v'erks fid, she is^ra) fn;xe<i «i! the 
rate ».‘f o lbs. to gal!. i>KV\\ inlk. 

In thi.s case the fiH>4 is prepared a day ahead, and the 
meal cunsi-^ts nf barley, ir.ai/e, ground <»ats, and .'sharps. 
Figs up t*> fo lbs. live weight gel chare* ‘al, and when 
necessary h r the boucls, a little ciKl-hvcr oil. The 
various grtcn cr<»ps. itjcludst'^g sliouki lx* fed to 

the pigs, if available, in the earlier slage.s of fattening, 
but th.i- .Nlmuld Ik- gratlually reduced as fattening 
advances. 

On the London market the Mna’l j>orker.s at four 
to five moiiths old. and weighing ^R-> ir> "O lbs. tlrc^scd 
weight, tncet a ready sale and Irtih tlic highest price 
fx*r .Slone. In the North of l-lngland the demand is 
for a larger pig, scaling 140 to 150 ibs dres.scd weight, 
'rhis weight can easily Ik (»blained by the time the 
pig is scvin months rdd. 

Fin&ticial Aspect of Breeding for Pork Produotlon, 

— Although breed and ty|M' arc important in selecting 
sows for breeding pigs fi>r {>ork jiro<lucti<Mg it is no less 
irnfKirtaru to .secure the sows or gilts from a strain 
w'hich is noted for having medium sized litters of strong, 
healthy pigs. A fe\v .simple calculations will show the 
necessity of taking this step: a sow usually has 

two litters a year, and if wc assume that it costs £14 
a year to keep a sow\ and provide for depreciation, risk, 
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ami other cosX^ \rp to the time the are weaned at, 
say, eight wctUs old, thi'- will mean that £7 mui»t be 
debited against each UlU r. 

The pigH may U* fattene d indcHjrs an<i sold off as : — 

(1) Lon<lun porkers at a!} age e»f fourteen weeks, 

ucighihg, saw > stonr ‘d j>^.rk ; 

(2) At sixteen week*' t»ui, weighing, say, stone 

of |¥»rk ; 

(3) At twenty wec‘ks old. weigl-ii^g. >ay, fj stoiu* of 

jx*rk. 

t 

Thcrg assumiiig an <aitlet h r each ki?'id. at what age 
will it \%iy Ih'sI lo market them, arid visit >i/v of a litter 
is the mu'tl profiiahle . or can I arford t‘> keep s«avs that 
have small !iller^ ^ 

d hc av< rage costs of rearing and fatlriung off pigs 
fr<>in various si;erl littt'f'' tan ru*v Ik* calcuialcd, by 
charging XT *»gain^t f^.n-h aUer tor ti;e keeping of the 
M>vv. allovii^g art average ot ; lb'- <4 meal each tor pigs 
eight to fourteen vsteks ttkl, a::d 4 Ihs. meal each ti^r 
pigs fourteen to twenty weeks old t harge nteab con- 
sumed at I pi per lb Allow 3s ikt week f »r projMTlion 
of mark's time in feedirig a litter, as wed as, •niy, 15s, 
|)cr litter f<»r rnarki ting exjK iises I he following 
figures would then give average costs of rearing an«l 
feeding a jiig from different sizetl litters fi>r |K>rk : — 


mC naur 

U H-rCt-i'! 


ftt 

?s,‘ HWlui tCtd. 

Four 

i % t 

: 4 

C k : 

i > ^ 

K Ik- 

5 I 4 

hii . 

3 I u 

3 

^ i S 

IVn 

. 1 14 

, 3 l i 

2 14 

1 Is) 5 

1 1 n» iv> 

' J ^ 9 
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The possible return c^n Ik* seen from ea<h of 
these groups, by the aui ui a siiiipie form of rearly 
reckoner, e.i,'. 


Ski* i'T.- 


• r- ?ik 




£ 


!C 


: : 




It will Ik* notice^! tluit xhc ‘ t’^ur ijttrr'’ is not 
a paying pn vxcc\A sslun p tk at a 

minimum prirr wf 12s pvr rca^ th,c 

littcr ’’ pi;i.; will kM\r a pr< rh at S s. jxt Nt«*nc The 
tcn-Httcr " pi^,' w ul leave a tuar^Mn. r\rn when |>»»rk is 
/S. ^K'r .stf»nr. I'urthf r, th.r j^rikcr nul 

apfX'ar to leave a> murh t*4 pr 'ht a.s the larger 

sized jKfrkcrs mcnti< »:.«•■! ali^^vr 

EacoQ Pigrs 

'Fhc term hacon pig " is gcnrTaily applietl tf» 
those which are >oI<l <»fT lal, uhrn thry h.iw attained 
miniwiurn live wei;tht of 2 eats . nr, sa) , 1501 to Po lbs. 
dressed carcsi'^s. For bacon it is not so inifportant to 
have short, thick pigs with wril-developcfl joims. but 
what is rerjuircfj is a big -framed l>od)* with long and 
deep sides, so a< to give as large sides of bacon as 
possible, containing a gof>d proj>orlion of lean meat. 
Store pigs intended for bacon may Ik* reared or b»wght. 

Breeding Store*,— F he |)igs which were reared on 
the farm would, no doubt, be wcanc<l alKiut eight weeks 
old, and be left out in the field during the summer 
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month?!* jifovidctl thc>* had a *^hai in which to 
rat and iilcxp In thr firld they would plenty of 
l^rctrn* »iiccu!cnt , and uah a m<»rnin^' and 

evening' nitv»n of, w, t to li Ib^ mrah allowed each 
time, stirred int<» some ^kim milk, %\hey. houM- wa‘ih, 
etc . they h;- fr.imrs ,osd ficvclt)|i their 

muscles 

At three to four i!V)nlh.‘' - f a|.o-, ty^c pi<^s should l>c 
put up to fatten, and Iw' fed 'aith M»me suotulciU fo<»ds 
such as puljKrd N'*\ed^"-, ir;an,;co'. vetches 

or cl«»vcr, cut cahlKiip H, etc , ori time of year, 

in addile»n to s'koji mslk, *ahr\- «>r buttermilk, aiid meals. 
The foortl sh 'Uld Ik- f<ni s^arm --ay v F. during' the 
fattetnn;.* |>ers<wi, Mtheraisr part of tl;e f-'ni has to be 
utiliscfi to raise tiie i » the t(-iniH*raturc of the 

IkkIv', leaviiij.; a srcjaher surplus f r tlee furrialitui of 
flesh, fat, r-tc 

As fattrtunj.;; prtK'rrd^. ti.e xperr, or su».culc!:t part 
of the ration ;;ivrn each day -h.ould be ^'radually 
reducctl, arui includ' d in \hr rati-ui at all during 

the last three of fi>ur weeks of tlic fattening jHTicKl. 
Fhe meals, which pndiab-y c institute a third part by 
weight of the r»K»ls or succulent f K^d givem need to l>c 
gradually increaseti At the >ame time, the amount of 
liquid added to inraiN to make them sloppy sluaild be 
gradually rcduce<i in quantity, bom i gall. to. siiy. 
J*gall }>cr heat! jMm day. Ikw) many roots or boiled 
jK»taltK*s make the flesh lacking in hrmness, and the 
profjorlitm of fat to ban meat hfgh. The liquid 
p»art of ration should gradually Ik- reduced so as tc» get 
the increase i»f a much drier nature l>efore the animal 
is killed After two to three motilhs of fattening (say. 
six* months obi) the pig will be 150 Ihs. to 170 Ite, 
carcass weight. 



300 


THE STOCKFEEDERS COMPANION 


In Wiltshire, | gall, of raw linseed oil per day is 
added for evcr>' sixty-four pigs, in the focxl, in order 
to keep their lx>wcis in order. 

In Berkshire it is a common practice ,to sour the 
food (t soak it for a few hours until it begins to 
ferment) before fee<ling to the pig.s tlje idea being that 
the pigs fatten better and are les-< liable to sufTer from 
cost i veil css. 

Buying Storea. — In Wiltshire, store pigs are usually 
bought when they are aboul fi»ur months old, or a live 
wei^jht of r/) t*» 140 lbs. rht‘se are fe<i for seven to 
fourteen week." on such a ration as separattxl uiilk, 
barley meal, arid Ivuled jK*lal<Hss, ami killed tdT fat at 
a live weight o* 133 to 2 y> lbs. d iiCHe may inercarse 
in live weight at the rale of 2 lbs. or over {xrr head 
per <lay. 

In “winter’ the r<»otN given will consist of Innlct! 
potatoes, pulped inangeis, .swedes, or turnips, and 
chopped cabbages; wlule in “suininer” the succulent 
fixxi will lx“ derivetl from grass, green vetches, and 
other forage crops. F>oth in simuncr and winter 
economy .should be studied, arul any by-products made 
use of I hcrc arc many f*Kxl.s on a farm which are 
most useful for fattening purj>>ses, although their 
market value is not high — “tail” corn (cereal grains), 
small and brown f>otatixrs, green f<»rage crop.s, skim 
milk, buttermilk, house wash, and whey. 

Open-Air Syeteme of Pig-Peedlng. 

The different Breed Societies have generally placed 
in the forefront one common |K)int which should 
characterise a jxrrfcct .sf>ccimcn of any particular 
breed, viz, : a grxxl or strong constitution. Attempts 
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to retain strong, healthy, vigorous pigs in continued 
confinement ituioijrs have conspicuously failed, far 
as pedigree breeding is concerned If <inc only follows 
the methods adopted by the most successful pedigree 
breeders, rme will scK»n disc<»ver that their brwiing 
animals have beten kept in the open air as much as 
possible, in order to keep them active, thus enabling 
them to inhale more oxygen from the air, and digest 
their fnid liclter, i|i veloj> their muscles, or. “in a word/' 
dewlop strong and healthy constitutions. 

A fur-seeing |.M»et applufl the s^tine principle to 
human beings uhm he wrote: — 

** liy (hase our Iivcti parent' < :he:r f«KKi, 

I Oil llir.r nrrvfs p the:r blcKx!. 

Hut we, their ^ons. a fan;jM*fcd ra c t f men, 

Have linmdled to tJifre S' ore yt.os and ten. 

!5eSlcr to hunt ;r. (ieids for heahJi un!K>ught. 

Ihun fee Uic doctor (or a nauseous draught, 

I he Wise for hraltli on r\rr^. :se depend, 
itod trever made ho w<irk fi»r mar to ntrr.d.* 

It will now Ih' ct^nvenicfU to f<4I<iu up s<»mc of the 
t»ldcr meth<»d.s of keeping pigs <»utiKH»rs. Ud'ore dealing 
with arable pig farnureg, eti. 

1. QttkMing in Standard Orchards. ^\djui rang the 
farmvard is usually a standard orchard with grass under 
the trees. Un account of its prt>ximitv to the sty, the 
ciVchard has been used for many years as an exercising 
grourul fi^r [>igs, and a place where thc\* ct)uld obtain 
green food. In si>me cases they ^ere turned out 
pcricKlically, say once or twice a week, while in c'lhers 
they were practically aihoved to live out during the 
summer months, except that they were houscrl each 
ni^t The net result was that the pigs were healthier, 
required much less incal^ and produced stronger litters. 
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Incidentally, the orchard trees benefited considerably 
from the manure left by the pigs. 

In a similar way, pasture fields adjacent to the 
farmyard have been used as exercising g;rounds and 
places where pigs could get any green food and earth 
they required. On gotxl pasture, the ^amount of meals 
required by the pigs to give t lb. live weight increase 
may be reduced to onc-half or cveri more than is 
rei|uired in sly-feeding. 

E. Oramtng Corn StubblM, etc. — In the autumn 
aAer the “ corn ’* is harvxslcd, pigs arc often allowed 
to r6ve over ilie farm, where tluy eat shed corn on 
the stubbles, acorns, Ixcch mast, etc. During this 
period they need very little hand - feeding, beyond 
what is given to induce them to turn up to the sty 
at night By this means, much fo<Kl which would 
otherwise lx: wastcxl is scoured by the farm animals. 

3. Utiilaatlon of Woodlands. — Many farnts in Great 
Britain include a profx»rtion of wcx^lland, which, so far 
as most tenant farmers arc concerned, act as w iiulbreaks, 
but beyond that are little more than breeding grounds 
for rabbits, etc. Some of the more prugressive farmers, 
however, utilise their woodlands for pig farming. An 
interesting account of Mr S. F. Edge’s incthcxl is given 
in the Journal of the Ministry of Agriculture for January 
1916, The main p<iints arc as foltow.s : — 

I. The pigs arc farrowed in huts in small enclosures 
of woodirnd. 

At weaning lime, pigs arc removed to larger 
enclosures and left in lots of 30 to 40 pigs. 

3. After a week or two, any pigs unfit for {5edf|grec 
purposes arc taken into sties, fed off for porkers 
of approximately lOo lbs. live weight, and sold 
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from September to April* When they arc not* 
sold as porkers, they arc kept on and sold for 
bacon at a live weight of about 220 lbs. 

4* Aboijt a month after weaning, separate boars from 
gilts, and from this time onwards, till wanted 
for breeding or sale, they arc kept in enclosed 
areas in the wocKllancis in lots of 12 to 40, 
depending on the age of the pigs. 

5. Up to four months c>ld, the pigs are given sharps, 

in a<ldition to the food they pick up in the 
woods ; but after that. }>cas or t>eans are added 
to the sharps in the proportion of aboul one 
part of the former to two or three parts of the 
latter. When green f<HHl is Mrarce, mangels, 
cabbages, or lucerne is given in strictly limited 
quantities, 

6. The runs are rested three months each year, and 

once a year the smaller farr«>wing enclosures 
are limcil In the spring, during the resting 
fxrritMi. a little clover an<l rye grass is sown. 

7. During the winter lime, ail larger gilts and sows 

from twelve months upwards arc rung, and then 
allowe«i to roam over grass land. The gras.s-land 
Ixmcfit.s from the manure, and where the land 
has Ix'cn nu^le-draintxi and drcs.stxl with basic 
slag. [XM»r [)asturcs arc rapidly improved The 
pigs arc attracttxl to thin patches by .scattering 
a few j>cas or beans. 

Mr Edge finds the large black pig ver>* suitabV: for 
this purp<xse. The brectling pigs arc more prolific* 
better mothers, and hardier than sty-fed pigs. Further, 
seeing that primitive shelters arc used, and waste or 
poor land is being utilised for the purpose, the 
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•transaction is much more profitable than stf^feeding. 
Another advantage is that the pigs keep down various 
weeds by grazing and rooting* which may otherwise 
tend to seed the farm. 

Mr Timbcrlake, Hastoc, Tring, utilises* his wood- 
lands for pig rearing in a simitar way, except that he 
keeps the pigs in much larger herds. ' The breed kept 
in this case is the Middle White, which thrives amazingly 
on this treatment 

4 . Onuw lAnd Fig Farming.— The term “ Grass-land 
pig farming ’’ is being usctl for those systems where the 
pigs *arc bred, housed, and allowed to gr«izc freely, 
within the area hurdlctl or nctttxi off, on the grass- 
land For thi.s purpose, a given pasture field may be 
kept grazed in at least two ways 

(i) The field may lx: divided, more «,*r less perma- 
nently, into a number of pens varying from 
I to 2 acres or more in size. The |-acrc fjens 
are fine for .sows farrowing down and rearing 
her litter till weaning lime, while the 2-acre 
pens might carr>*, say, six t«> ten gilts or young 
boars; the object Ix-ing to put sufficient pigs 
in each pen to keep the grass rcas<inab)y welt 
grazed down. The pig-houses arc simply 
shelters against bad weather, and are con- 
structed as cheaply as |x;ssiblc. The gram 
ration is .supplemented by whole grain or 
meals gf»/cn generally in some form of dry- 
feeder. Drinking water must be supplied to 
the pigs. Where large numbers of pigs arc 
kept on this system, it is sometimes advisable 
to lead water to the different pern and supfuly 
automattcally all the water required 
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(a) The pign arc kept in small pens, which ar<f 
mov<^ on i;}*stematkaUy till the whole of 
the field has been grarnl, and incidentally 
manured This method is ver>^ suitable for 
rough pastures which require grazing down, 
or on some of the jxiorcr pastures which 
require ' renovating Mr Atkinson, Little 
Hampton, Bucks, has an interesting method 
of improving his j)o<»r pistures with pigs. 
The pigs arc |K*nncd on the ground to graze 
doivn cocksfoot and other gras^-.s, etc., and 
given a stnali alk nuance of meals a tiav Ixrfore 
they are rnovcfl on to fresh gn»urHi A simple 
j;asliire renovation nnxturc cojUaintng, say. | to 
I lb wiki white clover, is sown the ground, 
so that the pigs will trearl the seed in before 
iKring movc<i <»n In this way. pastures 

can be rapidly improved. 

For open-air grazing, it is iinj*ortant to select pigs 
from a brctnl and strain that has been accust<»med to 
open-air ctmdition> All the black breeds ap|K‘ar u> \>c 
natural gra/ers, I'ig*' bred and reared in^der ojx*n-air 
conditions learn U* graze at an early age. and with very 
link meal, make rapid }»o egress, the best pigs inring 
ready ti» hcH off as |K«rkcrs in autumn ; whereas the 
remainder could l)C kept on until sedd off for bacon. 
The meal allriwer! on g<.H#d pasture would Ik* roughly 
a to 3 IbsL per lOo lbs. live weighty and the gain in 
w^eight expected should be about i lb. per pig per 
day* 

Some farmers feed whole grain, maize, oatK etc., 
initead of meals, in order to save labour, and the pigs 
do not find any great difficulty in dealing with whole 

U 
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Com. The whole grain is generally dropped to a narrow 
row from a bag. 

Mr Bostock Smith appears to get good results hy 
feeding maize and beans sprouted These are soaked 
in water for twenty-four hours and the water drained 
off. The grain is then placer! in a heap on a hard floor 
and covered with a sack. After they have germinated 
they are scattered on the grass-land, as the pigs tend 
to gorge themselves when the .soaked grain.s arc placed 
in troughs. These soaker! grains may be fed to pigs 
over sixteen weeks old. t)r to gilts till farrowing time* 
This ihethoc! i.s more suited to the warm months of the 
year, as the grain dfx*s not sprout readily in winter, 
unless a warm building is available for the purpose. 

As to the relative merits of these two methods, the 
fixed pen involve.s more initial exjxm.se in hurdles or 
pig netting, but after that there is practically no labour 
or expense in this respect ; whereas in the movable pen 
method, less initial cK[K*nsc i.s required in hurdles or 
pig netting, but the regular moving of the pen on to 
new ground involves extra labour. 

A defect of the fixcd-f>en mclh«K! is that the grass 
may become f^^ulcd “ with pig manure, unless the jxrns 
are rested {K^rioJiaiily ; w hile in the fnoving-|K:n system 
this danger is avoided. In b<4h .systems it is found 
that, where the f.)cns are t<jK> small, there Is a tendency 
for the pigs to leave most of their droppings alongside 
the fence. 

5. Arable Plg^ Farming. -"^During the last few years 
a great development in arable pig farming has taken 
place, which was partly, if not largely, due to mutton 
production being a comparatively poor paying proposi- 
tion, and arable pig-keeping was an alternative methfti 
of manuring the land. Arable pig farming means that 
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pigs are housed, kept, and provided for on the arable 
land, with the exception of meals required to supplement 
the forage crops consumed. The general practice is to 
fold the pigs on forage crops in movable pens, in exactly 
the same way as folding sheep on arable land The 
main diffcrcncc^y so far, in providing arable crops for 
pigs as compared with sheep, is that in tlic former case 
leaf crops only are gr^m n fur the purpose, while in the 
latter case root crops in additiun to leaf crops arc 
provided. 

Suitable forage crops are as follows : — 

1. — Marrr>w stem kale, thousand headed 
kale, rape, cow cabbages, rc<l clover, vetches, 
lucerne, 

2, JAj'/ttrrx - 

(*i) I bus. oats, 8 re<l clover, and 3 lbs. 
raj>c, tMch per acre. 

(^) I bus. tats, I bus maple |x*as, and 3 lbs. 

rajx*, each |xr acre, 

(c) I bus, rye and 1 bus. tares. 

((/) r bus. tares and l bus held Ixans. 

I/) I bus. oats aiul I bus. mafilp pi*as. 

Otic advantage of u>ing cruciferous forage crops is 
that the cost of seeding is ctJinfXiralivcly small At the 
4 une time the kales, cabbages, etc, give relatively large 
crops of green footl, which n«> doubt accounts for the 
kales, more esfxxially marrow stem,* being (avourite 
crops for this purpose. 

fteaga Oropa all the Taar EoYiiid,--^For arable 
pi{^ farming, it is important to provide for a continuous 
supply of forage crops, and thi.s may be accomplished 
on the following lines; — 
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(a) Far 


Qt^ 

1. Thousand'head | 

kale or cow 4 to 6 lbs. 
cabbage . I 
( Winter oats i bus, \ 

„ tares . I / 


March to May industve).’ 

Tim# l4> KMwIy to 

•uw. vnuM. 

July Early spring. 

t 


September Late tprtng. 


(b) Far Summer Griisin^ (/>., June to Augui^t inclusive). 


{ Winter oats . i bus . \ 

lares . * »» } October 

„ beans , ini 

4, Rape . 6 lbs. May 

(c) *Far Autumn Grazing ScptcmlK-r 

inclusive),^ 

5. Rape . . 6 lbs. June 

^ 1 Marrow - stem !.,/»% 1 Late February | 

**■ I kale . . i * "'*• I or Marrh J 


Early summer. 

late summer, 
to November 

Flarly autumn. 
Late autumn. 


(d) Far H’inter Gntsinj; (i 
elusive). 

I Marrow - stem i , ,, 
i kale . 

*• { kale . . I 


\t Uccernher to February in- 

,\pril and May Karly winter. 
May and June l«aie winter. 


Kale.*^ and cabbaj^t\s may \ icld 20 tons or more 
j.)cr acre of green fo<.Kl ; ra|»e, a.s well as the vetch 
mixtures, 15 toits or more per acre. One may asBume 
that an acre c»f rape <jr vetch mixture'^ will carry twelve 
to twenty pigs of icx> Ihs. live weight for four wx^eks, 
and that one acre of kale.s or cabbages will carry' sixtcWi 
to twenty-six pigs for the satne |x?riod. 

In order to get young pigs to take kindly to citing 
furaife crops, it is advisable fur them to Ik? farrowed on 

* In some cases one may allow pigi* 10 graze ^ winler-proud*" 
com during the spring months. 

* After harvest pigs could Ijke allowed to pick up shed " com 
on the stubbles. 
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the arable land and allowed to graze from the beginning. 
At weaning time the «ow should be moved away and 
the piglets left* with the result that the piglets do not 
upset theatselvcs* as they would do, if moved to fresh 
surroundings, 

8applemaD|ary Meal Ratloaa In arable pig 
farming, it is usual to feed the meals in a “ dry •feeder,*’ 
and for this purfxtse rations 4, K, 9, and 10 (p. 324) 
would be <juile suitable, {)rovide<i appri*ximatdy 5 per 
cent of white fish mea! were adde*!. The quantity of 
meal allowtxi should Ik- limitetl to al>>ul half or, three- 
quarters the quantity fed to pigs indo<>rs similar age, 
2 to 3 lbs. ICO lbs. live weight With this 
allowance plus green finKl, the pigs should increase in 
live weight J lc» 1 lb. jkt head {>cr <iay. 

Stanley Wilkin, Tiptree, can }>roduce, under arable 
conditions, a jxirkcr (»f 112 lbs. live weight in thirtCHjn 
weeks, and a baconcr of 194 lbs. live weight in twenty- 
five weeks. 

Mr Bostock Smith and Mr S. F. Edge favour using 
dr>'-fecdcrs with .several compartments whidi will admit 
of each different fixul being placed in a separate com- 
[jartment The pigs arc then left to select the foods 
and arrange the ration fur themselves* Many feeders 
give ,small quantities of steam bone flour and •other 
mineral salts to meet Utc mineral requirements of the 
*body. IVcgnant sows may be allowed, in some eases, 
a little coddiver oil in their meal mixture, in order that 
they may stt»re up in the unborn ptglcts an adequate 
supply of fat soluble A vitamin. 

Mr Bostock Smith finds it advisable to bring open- 
air pigs inside or into confinement during the last three 
weeks of fattening, where lhc>^ can be fed on ‘‘wet** 
food 
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tendency fs to houite the pigs In 
the simplest and most inexpensive manner possible, 
combined, however, with some suggestion of oHer and 
tidiness. The houses used in many cases are merely 
shelters made with a framework of sheep hurdles, 
covered round the sides and on the tpp with straw or 
similar material. 

The adx^antii^^a of arable farfning^ as compared 
vrith indoor methocLs, arc as follows 

1. Kcfluccd cost of f<HKl, nwing to approximately 

half die indoor ration of meals being replaced 
with green food. 

2. Saving of labour and attendance. With drj^ 

feeders the chief daily re<|uircmcnt is I to 
2 gallons per head |>cr day of drinking-water, 
or even more. 

3 The pigs arc healthier 

4. The arable land benefitn from an even manuring. 

On dr>', chalky, or .sand\- arable fields, a good, 
even dressing of pig manure appears to be one 
of the mohi efifettive way.s of restoring the 
fertility. 

5. 'Fhc pigs may help con.sidcrabi)' in keeping down 
. weeds on the arable land that is grazed. 


nra. wwBDmQ sxpbrxiisnts with ma 

It will now be interesting to examine any experi- 
mental evidence there is available, with regard to the 
suitability or value of various foods for fattening of 
pip for the production of bacon. 
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(«) Ztiqnlda. 

BmpumPta MUk y. Whey. — Kellner gave the com- 
parative values of these two foods as 8 to 6 — 1>., the 
value of the former was one an<! one-third times as 
great as the la^jtcr. 

In the West of Scotland Agricultural College 
experiments at KtlmarmKrk ii<>35-8), the relative 
values came out as Ki to 6 , which come ver>' near 
Kellner’s figures. 

The Danish stantiard for these two H<|uid.s^ gives 
serparated milk dtujblc the value t»f whey for fattening 
purposes (/>.. 6 lbs. skiin milk, or IJ ibs whey are equal 
to I lb, meal). This difTerence is mo>l likely due to 
the fact that in the Kilmarmxrk exprimenls skim 
milk and whey were fed in approximately c<|ual 
quantities [xr head per day, whereas in Denmark 
only half the quantity of .skim milk is given a.s com- 
pared with whey hew pig-feeder^ would lx able to 
make an average tiaiiy all* »w ante of 4 galls, stqxirated 
milk per head, as half of this is generally considenxi 
liberal; consojuenlly the Danish figure had Ixltcr l>e 
adhered to in thi.s ease for .'»kim milk, vi/.., that it is 
double the value of whey. At the Ontral ExfxriineiUaJ 
Farm* Ottawa* 6 lbs. scf>aratct! milk was found <0 be 
equivalent to i Ib. meal* w^hich confirms the Danish 
’figure. 

The equivalent of whey in terms of barley meal* in 
the Kilmarnock experiments, gives ^he figure 15 lbs. 
whey (l 4 galls.) as being equal to i Ib mcaL* The 
Danish equivalent for whey is 2 lbs.* hence they agree 
vfry closely. 

SapmUd mtk and Maala— In the Wilts County 
Council experiments the object was lo find the most 
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luitable food for producing the finest bacon. In order 
to facilitate comparison, the "meal equivalents " > of 
the various rations are given, which .show the amount 
of food required to give unit increase : — 




lisa. 

fUrJey or auizt alme . . 5-7: 

„ Of mui-src * i st* 

M 4 », •* nCi'jri'iSc*! mtla. . 5 7J 

„ ,, • "fiarjirvi milk <• 

OAkfil j.* . , 5-14 


lU 


Itm 

4.67 





4'5o i 


4'S5 

4<^5 i 


4 '59 

5'7«» 1 


The aJxnc tsiblc shows that, with a mixture of 
barley or maize meal with either cmikctl |x»tatoe$ or 
separated milk, less AkkI is requircfl tu unit increase 
in live wcij;ht than was the case with meal alune. In 
the case of the lot of pi^s receivinj; l>arlcy meal, 
separated milk^^ind c<:K>kcd |XJiat<x*s, a “ meal equivalent ** 
of 3'93 lbs. gavt? unit increase (i lb.). When, however, 
maize was used in place of barley meal, 3-76 lbs, meal 
or its equivalent gave the same result. 

Barley mcaUand c<K»kcd potatoes gave Ixrtter results 
than barley meal and separated milk, while with maize 
meal the reverse was the ca.se, {K*ssibly due to the 
potatoes depre.ssing the digestibility of the maize. 

Danish cxfxrrimcnts have shown again and again 
that for bacon production, skim milk, cooked |X)tatoeii, 
and meab give excellent results* 

Wliajr and llaala — Much light has been shed on 
this point by the Kilmarnock experiments, the results 
of which arc given in the following table 
* See p, 121. 
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j MMftl to 0v« 

I tt. IttcrNMititk Ure 



li«C, 

mit. 


:“** 

!U. 

\ 

tu 

4'10 

,, aft4 ituiirr 

A 44 

4l<^ 

„ Aikti hat Icy jr-cal .... 

i 

4 ^ 

„ »nKj mdlic mcAl (n; ;<?!•»! ..f 
„ mtiue, 9X*4 turlc) tftcaij -4 

Uttettm)*) 

1 *•' 

444 

„ Isafic) mca! r tt-! jc-i',*! g- » 

„ {uvd toHcy fnc«i (n.; }icfK>! 1 

haticy. aik‘! masrc meal » Jn.! jc;. •!) 

1 

1 


„ a(tm! matsc mc..tl (u-.! |<‘ua!ji 

( 



'rhi» shows that wlicy atid jn.ti/r n)Ci\l ^ivc a UMiful 
combinatiuo of AxhIs so far a^ live wci^iii increase is 
concerned. 

Barley and rnai/c incaiN with whrv have j^iven vcr\* 
good results When increase alune i> taken into 
account, it af>}KMrs lH*>t to ct»mmencc with barley meal 
and gradually substitute it with mairc meal. The chief 
dravrback is, the mai/c tends ««» give a yellowish 
coloured flesh. 

In 1909 and 1910. mixtures ^f barky meal with 
maiiie, and barley tneal with rice meal, were iKith fed 
with whey, when the fulknxing meal equivalent jf were 
required to prcxiuce i lb. live weight increase : — 

i 5w im 


I ■ : Urn 

; Whiry, Iwlcy dm! m«*^ mrdl . 5-17 

' *a«r mraJ . ^ 4*^4 5 * 4 ! 

ft 1909, barlc)^ meal and maize meal gave ver)* much 
better retulU, but in 1910 there was little diHerenoe. 
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1 1 was found possible to increase the live weight at the 
pigs from lOO to 210 lbs. in nine to ten weeks by feeding 
with separated milk and barley meal. When the ration 
was whey and maize meal, it required eleven wpeks to pro« 
duce the same increase. The proportion of maize to whey 
w'^hich gave best results was 2 lbs. meal tp 2} galls, whey. 

(b) Boot Oropa. 

Mangeto and Meala— In the Wiltshire County 
Council experiments the following results were ob- 
tained, and have been calculated to the meal equiva- 
lents required for i lb. live weight increase 




)f««j U» I tU. 



; WrijClit 

Mir« WvIClil 


Um 

ilM 

Maiic And bean% 

5 *7 

404 

„ mnd manpeU 

5-i>j 

m 

„ ami pen 


411 

pea.», arAi . 

5vO 

4 41 

„ ind mti 

7-11 

536 

„ mti, ai>«! mkngeU . 

5-86 S 

4*63 

„ and manjfeli . 

8.1«> 1 

647 

and fsoiattjcf . 

S78 ; 

4-50 


Live weight increase was produced with a lower 
meal equivalent when mangels were fed with eithef 
maize and beans, or maize and oats. With maize 
and peas the rc* 7 crse was the case. With maize 
meal »alone, mangels did not produce live weight 
increase with so iow' a meal equivalent as was the case 
with cooked potatoes. 

Owakad V. Baw Fotatoaa -^Experiments carri^ 
out during recent years have had the eflbet of causing 
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Home feeders to discontinue the practice of cooking 
foods for pigs. A common opinion at the present time 
is» that potatoes are practically the only fo^ generally 
used for pigs that should be ccx>ked. 

Professor Brynner Jones, in his third Annual Report 
(1907-8), gives Uic results of an interesting experiment 
to determine lire relative value of raw' and cooked 
potatoes. The average daily ration consisted of 2} lbs. 
potatoes, 2 lbs. mixed barley and maize meals, *^the 
food being given cold/* along with sufficient water to 
make it of suitable consistency ; the total live weight 
increases were as follows 


U*. 

lit nc^rk» K4 

jmcl „ .. .. iJ7 JoS 

} 

Total Ijvc J 


The lot receiving cooked (boiled! potatoes gave 
$0 lbs. greater live weight increase, but the value of 
this increase is largely swalluwctl ufT in the cost of 
cooking potatoes. It should be ni>ticed that th$ food 
was given “cold." Curiously enough, Mr Stevenson in 
the Kilmarnock experiments got better results with 
raw than cooked potatoes w'hcn fed along with an 
average daily ration of 2j galls, whc)', 2 ,V Ihs. mairc 
and barley meals, and 2j lbs. potatoes. In the^^se of 
raw potatoes a meal equivalent of 575 lbs. was required 
to give unit increase in live weight, while with cooked 
potatoes a meal equivalent of 4- 16 lbs. was required to 
give the same increase. 
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Professor Henry (Wisconsin) found, with a ration 
where the proportion of maize to potatoes was as i : 3^ 
that 4*42 Ite. cooked potatoes were equal to i lb. maize 
meal ; while in Denmark, Fjord of ('opcnhaj^cn showed 
that 4 lbs. cooked potatoes w^rc equal to I Ib. meal. 
The Danish standard gives a higher value to cooked 
than raw potatoes. According to ihcir .standard, I lb. 
of cooked potatoes is equal to 1 * lbs. raw potatoes. 

Professor Biynncr Jones had the ccxiked |K>tatocs 
fed ‘‘cold in the alx>vc experiments, and it is possible, 
that the good results attributed to cooking potatoes 
are largely due to the j>racticc of mashing the cooked 
potatoes up with meals, and feeding the mixture 
“warm” in the form of a mcHlcratcly thin slop or 
grucL 

At Kilmarnock, Mr Stevenson shows that food fed 
warm gives a larger live weight increase than food fed 
cold. Pigs receiving whey and Paisley flour required 
the following **mcal e<]uivalcnts ** to give I Ib. live 
weight increase: — 


II » 


, t\.ki . 
Waiju 


K-4*4 I'Tt i IH 

l!>- It. T't. HiKjlft*. 


nm 

7*04 


Winter v. Summer Pattentne. — In 1894 the Copen- 
hagen ExperimenS* Station published a Report (No. 30) 
of 199 feeding trial-s with 2 soo pigs, part of which 
number had been fed in summer and part in winter. 
The ordinary rations were fed, vi*., separated 
whey, roots, and meals, and these have been r«]uced 
to their meal equivalent : — 
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Ur* WiiDit to fottftdt or rtfii. 


JS ^ 75 • 

75 .. 1*5 - \ 

tiS « *55 « . 


Atciiiirc me*! 

hv< weight !ntie«ve 


i il 4 «l to d«» Ub. 

i Ip cp wmi * to l 4 t § W«toht' 


tmmmrr, 

Wlut**r. 

nm 


3-4<> 

3*71 


4'4*5» 

4*57 

S'n> 

4‘0:> 

4 44 


Th«*i>c rcsult5 intlicatc that ] lb k:s< meal is required 
on an average to prtxiucc unit live weight increase in 
summer than winter, heiKc it is mure t^conomica! to 
fatten pigs in summer. 

(c) Pig MeaU 

Barley meal and mairc meal are very common 
constituents of pig meals, consin|ucnt]y the following 
tabic (p 31H) has licen calculated from Mr Corbett’s 189^ 
Report of the Wiltshire Kxf»crimems The table shows 
what comlutnitiuns from oiljcr stuirces were employed 
with tarlcy and mai/c mcaU res|xx'tivch*. and with 
what results. The mea! equivalent for the whole 
ration has Ixrcn calculated tm the Dani.sh system (sec 
p. 121) The results arc shown in the table, p 

The figures show that mai/e m«al has given better 
Vesults than biuley meal, except in cases where these 
foods were fed with cookctl potatoes only, when Ixirlcy 
meal did much better than maize meal. I his conclusion 
is supported by the KilmanKck cxfjcrimcnts. 

In both cases the results show that for bao.m pro* 
duetton, both maize and barley meals arc improved 
when blisndcd wdth foods fairly rich in albuminoids, 
but at the same lime poor in oil and low in fibre. 
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(d) Wet V, Dry Feeding. 



Green and Richardson ^ 

found 

in their pig-feeding 


trials that when pigs were fe<i three times a day indoors, 


there was practically no difference in the results of 
feeding meals dry and of steeping them Ijeforc feeding. 

Further, for ‘fattening pigs outdoors, the system of 
dry feeding with unlimited rations has been more 
profitable than the method of feeding steeped food 
three times a day. 


(e) Indhor v. Outdoor Feeding. 

Green and Richardson ' fed two lots of pigs from 
June to December in order to elucidate this point, when 

* Report on Ptg-Aeding Trials— ‘Lancasblre County Connell, 
i9ao>a3. 
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the amount of pork produced as well as the mea) 
equivalent were as follows 


I pi*. , 

a list }bs. 

1.411 . I 6 /i 7 

Lo* . I4» 614 


The conclujiioij arrived at wa5 that during autumn 
and early winter, it has been more profitable to fatten 
pig^ indoors than outd<:K)rs. 

(/) FUOi Meal an a Fig FocnI 

Green and Richardfwnt ‘ showed that when fish meal 
was included, less fcKxl was rtx|uircd (vir. 4 05 lbs. as 
against 4 4 lbs) to produce 1 lb. live weight increase. 

Compred with oatmeal, the oatmeal ration produced 
a rather better baaxt than the one containing Jth fish 
meal ; but the cost of prcxiucing i lb jx)rk was higher 
with oatmeal ration ( 61 d.) than it was with the fish 
meal ration (5|d.). 

Compared with whey, fish meal has not been so 
effective as whey in giving bloom'* to pigs, but it 
prevented lameness or cramp, an<l on this account has 
been more profitable. During the w hole experimental 
period one gallon of whey has been cxpial to one pound 
of meal 

Foods and Quality of Bacon. 

The flesh of the fat pig intended Vor bacon should 
be firm in all parts, with a good proportion of lean 
meat to fat in the carcass. The fat should also be a 
dffir white colour. The flesh of the pig is naturally 
* Rtpoft Oil Ptg*f^ding Triali— l-ancaihirc County Counctl^ 
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father soft (cattle and sheep just the opposite)^ hence 
foods are required which are poor in oil and rich in 
carbohydrates, barley meal, pea and bean meal, etc 
Kellner found that pigs kept in cold surroundings 
produce an oily fat. while a firmer fat w*aS produced 
when pigs were kept warmer. A wa|m, comfortable 
box is therefore a very important point/ 

Soft Bacon ma\' be producc<l by feeding large 
quantities of roots or other green foods during the later 
stages of fattening. These make the pro^jorlion of fat 
to lean too large, and at the same lime give a soft fiesh 
Gtfnerally speaking, concentrated fo<xis containing 
5 per cent or over of fat give a soft bacon when they 
arc fed alone to jiigs, A very common example is 
maize meal, which gives a s^Tt, yellowish fat, Professor 
Henry states that the lard of pigs fed on maize may 
contain 92 per cent, olein (liquid fat;?, while that from 
similar pigs fed on ground oats, {lea and barley meals, 
may only contain 67 per cent, olein. Maize meal, 
however, gives rapid increases in live weight, and 
where the purchaser is unwilling to give more |>cr 
pound for high quality bacuti, its use will naturally be 
continued for bacon pro<luctiom 

Other pig-f<KxJs fairly rich in oil arc linseed cake, 
rice yieal. wheat bran, brewers* grains, disiiilcry waste, 
oatmeal, fish, etc These should not usually constitute 
more than a quarter to a third <if the total meals fedf 
the remainder consisting of meals which arc low in oil 
Soft bacon also he caused by keeping the pigs 
shorty of exercise, marketing them before they arc 
finished, too long after finishing, or by undue forcing. 

The Wiltshire experiments showed that cooked 
potatoes and maize meal decreased the proportimtft^if 
best pigs. Neither in the Wiltshire nor Kilmarnock 
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did tsmm alone give siKfi a hi^ {Mropof* 
tkm of bcsst pigs as barley meal 

WUm Baoofit — Roots and green foods should be 
gradually reduciKl in the later stages of fattening; in 
fiMt, tbc^ may be discontinued altogether during the 
last two or thr^fe weeks of the fattening period The 
liquid portion ofration should also be gradually reduced, 
until the meals in it make it quite a thick slop by the 
end of the fattening period. This method appears to 
rid the tissues of excess of abater before the animal is 
killed, thus giving a firmer bacon. 

Firm bacon is prt>duccd by those concentrated foods 
which are poor in fat and fairly rich in albuminoids; 

barley meal, skim milk, jx'a meal, bean meal, etc 
Pea meal and bean meal arc rich in albuminoids, 
and if fed in excess of 3 or 4 lbs. per head per 
day, would probably produce flesh which was too firm. 
Barle}' meal and bran gave the best quality of carcass 
in the Wiltshire experiments. 

Tainted Bacon.— Distillery refuse gives a watcr>% soft 
flesh which glistens when cut It becomes tainted, and 
soon goes bad. Kitchen .scraps may make the fat too oily. 
Fish*fed pigs yield a flesh which tastes distinctly fishy. 

With regard to fish meal, Green astd Richardson * 
found that commercial white fish meal, even whqp fed 
in proportion of Jth of the ration, may taint the meat of 
pigs, if included in ration up to time of slaughter. 

At the same time, commercial w’hitc fish meal of 
good quality may be fed in moderate quantities (not 
catcccding |th of total dry food) without danger of 
tainUng the meat, provided its use was stopped at least 
few weeks before slaughter. 

^ OfidtaB Ctenrawis — The foliowing gives the method 
» Heiion ott Pig ^fecdiui Trials* Lancs Cimtity Ccunctl 
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dassifying diessed carcasses of pigs adopted by 
Messrs Harris & Ca in the Wiltshire bacm trade >— 


A* /hnicf 

B. Se£ 4 md ftrki 
C TMrdpric^ 
D. Fmtrtkprite 


DfMd Wtlgjht 

1 30 tbs. to 190 lbs, 
190 lb$. to 210 lbs. 
310 ibs. to 230 lbs. 
over 230 lbs. 


MIsllMtlS 

OirtofBsoli. 

ttiMfjr 2| ins. 
under ins. 
under a} ins. 
under 3 ins. 


Soft pigs and small pigs have deductions Imm scale prices. 


Dressed Weight — Includes cvcrj thtng but inteattnes, 
sweetbread, kidneys, spleen, liver, heart, skirt, and 
lungSv (The feet, head, brain, longne, and fleck are 
included.) Shrinkage allowed 2 lbs. per pig. 

Whole Chrmln v. Moala. — Experiments show that, for 
fattening pur|x>ses, grain fed in the meal form gives 
better results than the whole grain. Hg., trials at 
Wisconsin (America) showed that it required 5*01 lbs. 
maize and sharps to produce i lb. live wxighl increase, 
while with maize ** weaF' and sharps only 471 lbs. 
were required^ — a saving of 6 per cent 

Rommel (Atnerica) has calculated the results of 
nine trials, at five stations, and the average amount of 
whole grain (peas, w^heat, rye, oats, and barley) to give 
1 lb. live w'ci^ht increase was 4 73 lb.s. When these 
were ground to a meal, 41$ lbs. gave the same result 
~a saving of 1 2 per cent 


XXXVm . RATIONS FOR FIOS. 

Where separated milk and small potatoes are 
avhihble, the ration for a pig would, no doubt, amsist 
of these two foods along with suitable meals. The 
quantities required per pig would depend to a large 
extent on its size and age, as represented in *lhe 
following table: — 
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S 

3 

3 

no 

1 16 , 18 

6 
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At this rate a pig would have consumed by the time 
it is twenty-eight weeks old — 

444 tbs. meals. 

m galls, separated milk. 

2K; lbs. potatoes, 

TfpitmX MmI Mlxtureft^ — The meal mixtures fed to 
pigs should not be so rich in albuminoids and oil as 
the concentrated foods given to fattening cattle or 
sheep (ruminants), seeing that bulky fibrous foods (hay 
and straw) are not included in a pig\s ration ; in fact, 
pigs have only a vcrj» Hrnitctl capacity for digesting 
fo^s high in fibre. Much less labohr is, therefore, 
required to masticate and deal with the food«as it 
passes through the food canal of the pig. 

Another point to bear in mind is that the fat in 
the carcass of a pig is naturally rather soft, con- 
sequently the meal mixtures fed sh6u!d be low in oil, 
so as to give a less oily and therefore firmer meati 
Skim milk has a costive, and whey a laxative 
tmdency ; hence the meal mixture fed with skim mUk 

* Fiimen wtihing to make up stmUar meal mixtures shoiild 
refer to special table of analyses mi p. 306. 
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^raoM have a slightly laxative teiMkiMy, and that led 
with whey a costive or bittdsng tendency. 

The following ** standard ” for the meal mixture will 
then be found very suitable ^ 

Albuminoids^ lo to i$ per cent. Oil, 2 to 4 per emit 
Fibre, less than 6 per cent « 

When the meal mixture is fed with whey or water, 
the albuminoids should, generally speaking, approxi- 
mate to the maximum percentage (15 per cent), while 
with skim or separated milk it may approximate to 
the lower (10 per cent). 

The ten meal mixtures given below come within 
the limits of the abov e standard, and would give good 
results with an allowance of i gall, separated milk 
per day, or 2 galls, whey : — 


tVM S€y^ara/r4i 
I. Barley meal alone. 

X Barley meal, two parts^ 
Oauneal, one part. 
A„, 0 ,F„. 

3. Barley meal, tbree parts. 
Rice meat one part. 

^ 101 ^ 4 ^ if. 

4. Mitae meat one part. 
Wheat bran, one part. 
Barley meat one part. 

Fine middlings (seconds), 

one part ^ 

5. Make meat <me part 
Wheat bran, one part. 
Wheat meat one part 
Cram, one part 

A|g|O^F||. 


If iM llVby. 

6. Fine middlmgs atone. 

7. Barley meat one part. 
Make meat one part. 

S. Make meat two parts. 
Coarse middlings (thirds), 
one part. 

Fea meat one part 

A|g|OgF^ 

9. Ground oats, one part 
Wheat meat one part 
Barley meat one part 
Bean meat one part 

ta Dried grains, one part 
Make, one part. 

Wheal meat two parts. 
A„, 04 F»*. 



FEEDING DA^A FOE FIGS 


PmA aad 

Experiments show that 4 to 5 lbs. of meal are 
generally sufScient to ghrc 1 lb. increase in 
|ive weight 

At this rate i cwt. meal should give about 22 lbs. 
(i| stones) live weight increase. 

If carcass^ weight is taken to be 83 per cent of 
the live weight, J cwt meals should give 
about 14 lbs, increase of carcass. 

It takes about 4 cw^s. meals to feed a pig up to 
sc\'cn months of age (say, 165 lbs. live weight). 

Affr0x$maie IVdght 0f by Measure, 
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^ The ccHit of feeding pigs from birth to eighteen 
wedks of age would amount to tss. per head for food 
alone, while for a seven months old pig the cost of 
food may vary from £2 to £2^ los. \^en looked at 
from the point of view of carcass, it woulcT cost from 
4a 6d to 5a 6d. in food to produce 14 ,iba of increase 
(pork). 


Chourlng Ba inm and 

These arc generally placed on a stone shelf in a 
cool, airy room after the hide or skin has been well 
rubbed with salt The shelf should have been covered 
with a thin layer of salt before the bacon or ham is 
put on it Salt is then rubbed on the other side, after 
which a good layer is sprinkled on the upper side. 
The sides of bacon should be left for at least seven 
days before they are hung up. 

In the case of hams, saltpetre should be well rubbed 
into the knuckle, and it should be well covered with 
salt, left for a week, and then rubbed again with frerfi 
salt, and allowed to remain for another week or ten 
days before it is hung up. Some curers consider it 
important to use salt which has been heated previous^ 
in an eaithern vessel, and rubbed well into the hams, 
as soop as the pig is cut up, preferably before they have 
had time to get cold. 

The bones are sometimes removed, and the bacon * 
placed in a pickle of common salt, saltpetre, and sugar, 
for two to four (hytK The bacon is then partially dried, 
rolled /ip after it has firmed a little, and then sent out 
for sale. This bacon is not cured to keep very long^ 

Wiltshire bacon has the hair singed off in a furnace ; 
it is then placed in a cold room at, say, 42"" F., ailli 
aometimes a specially prepared brine is pumped into 
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the blood-vessels by a force-pump. The bacon is th^ 
cured with salt, in a slow, mild manner, for sixteen to 
eighteen days, then dried for a few days, dusted with 
pease meal, and mildly smoked for a couple of daya 
Bacon whi^h is chilled before curing is considered to 
have a better (oiour. 

York and Cumberland hams are placed in salt for 
two to three weeks. The hams are then washed and 
afterwards hung up in an air>' place, when th^ diy 
slowly. Wheit sufficiently firm they- may be sold 

An interesting Yorkshire methcKl is to use the 
following mixture ft»r each small ham of, sayf 14 to 
t6 lbs. in weight, viz.: — 1 lb. common salt, ^ lb. bay 
.salt, ij lbs. saltf>etrc. and A ib. brown sugar. 

Dr>* the mixture Ixrforc the fire, rub down to a fine 
powder, and rub it well into cverj' part of the ham. 
Leave four days, then pour over i lb. of treacle and 
leave for three wcck.s, except that the ham is turned 
daily, and the pickle rubbed well in. After this period, 
put ham into cold water for twenty-four hours, then 
wipe it dr>^ and hang it up in an air>' place to dry. 

A pickle UMxl for Danish l>acon is as foUow^s:— 
Take 10 lbs common salt, i lb. saltpetre, and 1 lb. dry 
antiseptic (b<*ron prc.scrvative). In winter i to a lbs. 
of cane sugar is included This is stirred up in || galls, 
of water, and the clear liquid decanted off. In some 
cases the ptcklc is lx>ilcd till it clears. 

Sides of baam are laid <in the salting table, the blade 
lionc pocket is filled with dr>* broad common salt, afta* 
which the above pickle is injected by means of ^ pump. 
The inside part of bact:>n is brushed over w»ith the pickle, 
and then covered with broad common salt. The bacon 
A left for five to thirteen days ; after that it b hung up 
in an airy place to dry\ 
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* Anodiier usefiil recipe is made as follows $~To eacb 
liam» use i Ih. common salt, | ojl saltpetre, 2 ot. janiper 
berries, ^ oz. pepper, and | 02. cloves. Boil in 2 qoajl^ 
water, and when cold, pour over hams. 

Leave under pickle for three weeks, flien wash, 
hang up in air for eight da>^. Smoke, for three dajrs 
to three w-eeks, according to whether^ the ham is to 
be used forthwith or kept for several months before 
doing so. 

The following scale of points for bacon and hams 
are those which are used at the Datr>' Show, London : — 


and Bama, 


Style and workmanship 

n 

Sttiubility, />., its general proportions 

30 

Firmness €>f Cat . 

10 

Fineness of rind . . 

5 

Colour ..... 

30 

Flavour, which includes mildness 



too 


Breed and baroaae Oonteeta at Smlthlleld. 

The following tables (pp. 329-32) give the results of 
the Smithfield breed and carcass competitions In the 
breed compcttticMs the results show what live w^cights 
may br obtained at a given age b)' high feeding. The 
daily increase from birth of the prize-w^inners are given, 
as well as the average daily gain of the whole class. 

In the carcass contests the results have been 
arranged and calsttlated to give the live weight, 
carcass* weight, and the proportion of carcass to live 
weight, in addition to the w'ctght of pluck and relative 
values per S-lb. stone of the dlflerent carcasses. 

The %ures generally should be r^arded as 
tt%h, seeing the pigs were all Cattened for exhiMtion. 
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It is nther Important for the horse owner to have a 
lUr koowicdge of the manner in which hones suffisrtt^ 
firom any of the commoner ailments should be fed. 
Obviously thd*^ first thing of importance is to know 
ronghty pow to diagnose the various ailments, before 
suitable feeding can be prescribed. 

There will be no attempt made here to give ai^> 
thing more than a mere outline of the varioas ailments 
of horses, except what m considered necessary to enable 
one to feed the horse intelligently in the primary stages 
of sickness. Full accounts must be sought in special 
works on the subject 

The body temperature of the animal, character of 
the pulse, and breathing (re.<ipiration), often indicate 
the ailment from which an animal is suflering. If one 
knows the nonnal brnly temperature, the normal pulse* 
beats, and the normal mode and rate of breathing, then 
any departure from these cither in one direction or the 
other guides one very consideraUy in making an accurate 
diagnosis. Of course some experience is necessary; 
but if one can only learn to decide when an ailment is 
serious or not, then this knowledge is hiost useful. 

The nonnal body temperatures of the commsn farm 
a n ima ls are all given tugctlrer, for convenience, in the 
fiidlowtng taUc 
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The value of eadi of these indications will be dealt 
with separately, and in the reverse order. 

Vsnpem«aM>.~-Wben the temperature of a sidk 
horse is found to be above rtormal, it is said to have 
a fever. Many of these fevers are contSgioas and 
require especial care ; f.g., influenza, gtapders, strangle 
etc To ascertain whether a horse is*fei'erish or not, 
a cUnical thermometer is inserted in the rectum, and 
as the normal temperature of a hor.se is 99'5*’ (Fahr.}, 
an excess of 2 to 8" F. indicates that the horse is . 
feverish. The higher the temperature, the more urgent 
is the dasc 

PuIaa-lMata var>’ in many respects, and may be 
grouped as follows: — (a) astd in/rtfumL— 

This refers simply to the number of beats per minute, 
and when the frequerKy ri.scs ten to twenty beats per 
minute above normal, this may indicate feverishness; 
eg., influenza, strangles, epizootic lymphangitis (weed), 
or possibly an ailment like flatulent colic. Infrequent 
and irr^ular pulses are often associated with diseases 
of the heart and braia 

(b) Quick or slow beats . — These do not refer to the 
number per minute at ail, but .simply to the suddenness 
(jerkiness) or slowness with which the beat takes 
place. , Quick beats are noticeable in cases of anthrax, 
laminitis, spasmodic colic, etc 

(c) Hard or soft pulses . — Some pulses yield to the ' 
pressure of the fingers, and arc called "soft," while 
those which only yield to the prcsiiurc of the fingers 
with difficulty, are called "hard.” Hard pulses are 
found in such cases as epizootic lymphangitis, laminitis 
(fever of the feet), and enteritis. Weak pulses are 
found in animals suflTerirtg from diarrhoea, superpuiKl* 
tkm, etc 
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(d) or mail pubes are to 111 

fottmi in lamtniti^ gastritis (inflammation of mucous 
membrane of the stomad)), and enteritis. 

Combinations of these varieties of pubes are 
common ; frequent and hard, as in epuootic 
tym(drangitis ; ^uick and hard in laminitis ; small ai^ 
hard in gastritis; or persistently small, quick, and bard, 
as in enteritb. 

Be«plratloiia---Thesi* may be: (a) quicker than 
normal, as U\ laminitis, gastritis, spasmodic and 
flatulent colic, etc. ; f/) labour<?d, as in lockjaw, etc ; 
(r) shallow, as in flalulcrn colic. The breathing 
may be hurricrl. as in laminitis, and in some cases 
spasmodic ('ombinations of thc.se arc found in 
the case of flatulent colic, where the breathing is 
quickened and shall<»w. 


AUmonUi of Boraoa. 

The many ailments affecting horses may be placed 
for convenience into four classes, viz. :^ (i) fevers; (2) 
ailments due to errors of diet; (3} ailments due to 
eifors of management ; {4) b^^»ny discalcs. The general 
treatment in these cases is as follows : — 

(i) FoTam— Several ailments of horses are caused 
fay ^e presence and activity of certain baaeria in the 
system. As these bacteria multiply in the body they 
secrete what are known as “toxins,** which have an 
injurious eflcct on the animal body, causing generally 
speaking a rise in the temperature of from 2* to lo"* R 
Above Uie normal When contact with an affected 
animal is necessary before a horse can contract the 
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diMse, it is called ** oootagiatiSi** as in the case of 
glaiiders ; but when the organism is light and capable 

being carried about in the air« so that a horte 
may inhale the organism without coming in actual 
contact with an affected animal» it is WIed ** in- 
fectious,** as in the case of strangles. The time 
which elapses between the intake of the organim 
and the time w'hen the horse begins to show feverish 
^rmptoms is called the ** period of incubation/* which 
in the case of glanders \^ries from three to nine 
days. To diagnose the particular fever, it is some- 
times ^necessary to examine the blood or affected 
part microscopically in order to identify the specific 
organism. External 5>*mptoms, such as nose dis* 
charges (catarrh), superficial swellings or abscesses, 
mode of breathing, condition of pulse-beats. etc, 
would all be taken into account, and arc very 
characteristic 

The part affected may help very considerably In 
diagnosing a fever ; glanders affects the chest 
(lungs and air-passages), while farc>* chiefly affects the 
tissues immediately under the skin, more especially 
the hind leg, w'hcre there arc generally bard, 
painful, beaded* lymphatic ves.sels. and unhealthy 
spreading ulcers. These details arc more or less for 
the expert ; but the farmer can easily ascertain with a 
clinical thermometer whether his ailing horse is feverish 
or not, and if so. he should at once adopt the following 
genera] treatment : 

(a) Isolate the affected animal into a warm» weH- 
ventilated box. 

(^) Disinfect any farm buildings in which the htirle 
has been kept 
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(r) Give the horse a laxative diet, and somethin|^ 
very easily digested, such as a warm ** bran and 
linseed ” mash. (For preparation of mashes, sec 
P-33») 

(d) Saltpetre to the extent of | oz. per day may be 
added >o the drinking-water or the concentrated 
food. 

For valuable animals it would generally be wise to 
seek exfxrrt advice without delay, but in other case.s this 
treatment may be tric<l for a short time, to see if the 
fever abates. 

(2) Allmenta doe to Brrora of Diet — These ail- 
ments generally affect the abdomen (colic), the legs 
(weed), or the feet (laminilis), and may be caused by 
one or more ijf the following errors of diet : — 

(a) Giving cold water uhile the Ixxly is hot. or in 
some Cfises by watering the horse immediately 
after the feed of corn, thrt>ugh the coarse, 
unsoftcnetl oat -hulls being washed into the 
lx)wels. 

(A) Feeding wheat, new barley, and in some cases 
new oats in comparatively large quantities 
per day. 

(r) Giving horsc!s musty and mouldy hay, or hay 
while in the sweat.** 

(d) Sudden changes of diet from^ drj** food (hay and 
corn) to green food (vetches, pasture grass), or 
vui vtrsd, 

(r) Giving big feeds to a tired and hungry horse. 

(/) Feeding too much nutritious food (say, excess 
of beans), and too little exercise. 


V 
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Preventtofi is always better than cure, and probably 
the most important thing to keep in mind when feeding 
horses is that all changes of diet should be gradual** 
Swldin changes 0/ diet are aJways damgermes; 

The general treatment in these cases is 

{a) Keep the animal comforUble and warm. 

(A) Give a purgative immediately. 

(r) Feed with nice warm bran mashes, or strengthen- 
ing gruels (p 339), 

(3) Ailmenta due to Brrora of Managemeiit. — The 

ailments falling under this head are : cracketl heck, 
grease, thrush, canker of the foot, mud fever, etc 
These may be causc<i to some cxtcfit through allowing 
horses to stand on heating manure ; leaving the legs 
wet and dirty ; washing the It'gs w ith cold w'atcr, and 
not drying them ; etc. 

Treat as follow .s : — 

(<i) Give a purgative. 

{b) Clean the w<junds and, in case of feel, treat with 
burnt <ilum. 

(r) Feed with light, strengthening OkhI, say, ”bran 
and linseed'* mash (p. 339). 

(</) Saltpetre". } oz. per <lay, may be given to ve.ch 
' horse on its foo<i or in its drinking-water. 

(4) Bony DiMaaea— Bony enlargements may be 
found on the legs of a horse, often causing pain or 
lamcmess* The coinrnonest diseases arc ringbone, side- 
bone, rpHnts, and bone spavins. Navicular disease may 
possibly be included in this group. 

Th^ arc all hercditar>% Thty may be caused, 
however, by bruises, sprains, concussion of feel while 
trotting on hard roads, etc 
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The general treatment would be : — 

(<i) Give rest and a purgative medicine. 

(A) If aflectcd part of foot is hot, it may be 
immersed in cold water. 

(c) The^ict should be light and laxative. 

(jtf) If practicable, let horse run out to grass. 

Maahea and Ornela. 

The use of mashes and gruels is so important in 
feeding sick animal-s that they may be dealt with here. 
The fcKHi must be easily digestible, ver>* strengthening, 
strictly limited in quantity, and attractive. Hard, 
indigestible foo<l should be avuideti at such times. It 
is also important tliat the food should have a laxative 
tendcnc>^ These conditkms arc mo.stly fulfilled in 
some of the common mashes, provided they have been 
made willi ordinary^ care. 

Bran JAwr/i.— Take 3 lbs. bran and fX)ur over it 
3 pints of bciiling water, add one dessertspoonful of 
salt, and stir well. Cover over, leave for half an hour, 
and feed to horse when cool enough. The horse .should 
not be given more than it is able to clean up each time, 
as it quickly genrs .sour, and this docs not then improve 
thc^horse’s appertite. 

Bran and Linsred Mash.— Vox catarrhal aflTactions 
and ailments of the respiratory organs, linseed should 
%e included in the bran mash. It is at the same time 
laxative, strengthening, and especially useful in the 
case of hide-bound animals. In tliL^case } lb. linseed, 
1 lb. bran, 1 dessertsfx^onful of .salt, are take« and 
stirred in 3 quarts of water. Boil gently one to two 
hours, taking care to stir frcqueitUy. It may then be 
feA as a jelly-like mash, or in some cases mixed with 
nice sweet hay chop^ 
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MaU mashes or malt coombs mashes may be made 
lit the same way. 

Linseed Jelfy . — This is a very usefiil laxative that 
may also be employed with healthy horses at suitable 
intervals. It can be made by soaking the "ftax seed in 
cold water for twelve hours, at the rate of i lb. to the 
gallon of water per horse The seed diould be stirred 
periodically, and by this time the seeds will hhvc burst, 
to form a Jelly-like mass. Half a pint is sufficient to 
feed at a time. When it is preferred to boil the fiax 
seed, the seed, at the rate of i lb. to 2 galk water, 
diould be gradually dropped into boiling water and 
stirred. For drinking |iur|M>scs, the seeds should be 
strained off to sej^aratc the mucilage part, and the seed 
residue ma}* be f<^ with hay chop, either to the same or 
other horsea 

J^inserd oi/ is probably the most convenient and 
safest laxative for farm live stock. For horses. 2 to 3 
tablcspoonfuls can be addctl to the pr*>vender night 
and morning. 

Oaimeal gruel will be readily taken by some antmab, 
and is vcr>" strengthening. It is made as follows: — 
take 1 lb, of oatmeal, add a very' little cold water till 
it makes a thick paste, then pour on 3 quarts botling 
water* Leave fifteen to twenty minutes, add cold ivater 
till the gruel i.s bxly-temperature, and allow horse to 
drink it 

Ground Unseed-cake gruel is made in the same way 
as oatmeal gruel ' 

Gsasst forage crops ^ and roots have a laxative and 
cooling effect when available. 

When it is necessary to give a horse purgative 
medicine {“ physk ”) without delay, its action wdll he 
aU the more certain if it has been praoxied with 
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madiea. A uieAil puigativc in this case would t»e 
Barbadoes aloes, made into capsuled balls containii^ 
4 to 6 drachms eadt. 

JMuiiltiute-41^^ PrmrmtIoiiA 

Many of tte ailments which affect cattle and sheq> 
arc brought alAut either directly or indirectly by the 
kind or quality of fiKx! given, and often in addition 
<«through the way in which it is fed. Animals in fairly 
* good condition, gcncrall)' speaking, resist the attacks 
of disease much better than those which arc m poor 
condition ; it is therefore iinjx>rtant to see that the 
animals arc well fed, m as to give them that stamina 
or vitality' which is necessary to resist disease. 

Preventive measures are, after all, much better than 
remedies, and may be grouped under three heads 

(<i) Avoid giving fo<xl.s of inferior quality. 

(^) The concentrated TckkIs should meet the 
deficiencies of the bulky part of ration, and 
be generally suitable for the purpo.se in view. 

(r) Sudden changes of diet should be avoided 

Quality dafleiaiit— A large number of the present- 
day pastures jxwscss a very indifferent herbage, and 
when sheep and tattle are entirely dcjxmdcnt on such 
pasturage for their subsistence, the result is that their 
bodies, being in.sufficicnt[y nourished, succumb to the 
ravages of various diseases or ailments. 

Highland Pastures. — Sheep fcd<on certain highland 
pastures in Selkirkshire (Scotland) suffer severely from 
louping^ill The writer examined some of the stretches 
of low mountain pastures which w'cre said to be ” hot- 
Sfedi** for the duease, and found that the herbage on 
tibeae ttretches consiirted very largely of mat grass 
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(hfanba strieta), whidt has exceptionally hard, in<Ugest> 
ibie ieaives, and there is little wonder that sheep which 
had to rely on this class of herbage alone for their 
existence should fall a victim to this disease. 

The improvement of land on mountaii/ slopes and 
high hills is not an easy matter. Shcep^or open drains 
are sometimes made to drain the cxcesat of water away^ 
and these serve a very useful purpose, bur artificial 
manuring is in a good many cases more or less out ot 
the question on account of the difficulties of hauling, 
and shallowness of the soil. 

Linb/am/ Ptjsfar^s . — Wet pasture-land abounds with 
the eggs and embryos of interna) parasites, which puli 
sheep and cattle doa^n in condition very scx>n, when 
the>’ are once established in the system. Further, the 
herbage of wet land consists of rushes, sedges, hard* 
leaved, indigestible grasses, creeping buttercups, and 
other acrid plants, etc, none of which is cither appctis* 
tng or calculated to put the sheep and cattle into 
good condition, consequently they are at a double 
disadvantage, viz., disease is plentiful, and they arc 
insttffidently nourished to withstand it. 

To improve these p«isturcs, <iratnagc is necessary. 
This alone will tjnd to impro%*c the class of herbage; 
but a in winter of basic slag and kainti, or, on 

soils containing sufficient Hmc, potaask super, will 
generally be found necessary to convert the sour, 
unattractive, innutritious herbage into one which is 
attractive, sappy, *ind nutritious The kainit will 
encourage the stock to graze the old " fog '' ofiT, which 
b a great advantage. 

Apart from the fact that the land carries a larger 
numb^ of stock, the animals become healthier airft 
thrive much better. In Herefordshire, ceitato fields 
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wfafcb were very subject to black-leg have apparent^ 
been freed by dressing the land with basic slag. 

Other foods than grass may be inferior ; in fact, hay 
which has been badly harvested, and cakes which have 
^omc dbuldy, are much more dangerous than poor 
^ass, and shyuld, theoretically speaking, be avoided. 
In practice, however, some use must generallj" be 
made oPthem. It is then wise to feed them in small 
, quantities at a time, with much larger quantities of 
clean and wholesome focxls, otherwise digestive troubles 
will most likely ariset. 

OonooniratM. -When decorticated cotton cake and 
sq)^a-bean cake~»^bt>lh of which arc exceedingly rich in 
albuminoids— are fed to a larger extent than 4 lbs. per 
head per day to cattle, say, 18 months old or upwards, 
there is danger of their suffering fnjm digestive troubles 
on accouttt t»f the fomf btnng too concentrated. With 
cattle under this .age it is generally best to avoid giving 
cotton cakes at all. If, however, they arc fed in strict 
moderation and with care, no serious result may follow. 

SrmtnHg is a common complaint in the spring of 
the year, when cattle and sheep feed on young, sappy 
grass. Concentrates with a laxative tendenc)* would 
ogly aggravate the complaint, hence* any concentrates 
fed at this time should have the opposite tendency, 
and probably no ordinary concentrate is more potent 
in this direction than Bombay cotton cake. For calves, 
however, fine wheat middlings should be used in place 
erf Bombay cotton cake 

In the Edinburgh and East of Scotland Agricultural 
College experiments, sheep were actually fattened off 
on roots* and hay, but the mortality was higher than 
Vas the case when concentrates were fed in addition to 
roots and hay. 
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On the otiier hand, "h^ fetedinft* ia oltai attokted 
with serious results, more especially* with breeding 
animals. If, however, in-calf cows are kept in too hi|^ 
condition, there is danger of their suflering from an 
attack of milk fc\*er shortly after gi%’ing Urth to the 
calt In cases where the cows do mjt actually fidl 
victims to milk fc\xr. their ” high " condition often telb 
heavily against them. The experience of all* the beat 
breeders is that breeding animals should be given^ 
plenty of fresh air and exercise, and receive sufficient 
concentrated food to keep them in a healthy state, 
but ndt so much as to make them in "high" 
condition. 

Sadden Cbaaces should be avoided. — When cattle 
or sheep arc turned into field of young ck)vcr in the 
early autumn, it is wise pfdic)- to limit them to a few 
hours’ grazing in the aftemo«»n for the first day or two. 
If the stcKk were turned into the field in the morning 
when the dew was on. and left ail day. it is more than 
likely that some of the stock would get ** hoven " «• 
“Wown.” 

The same thing applies to turning sheep on to their 
first " break ” of roots in the early autumn ; and in order 
to prevent them'” blowing," some farmers sow salt pa 
the fir^t break or two of roots in the morning when 
the dew is on. The sheep, therefore, get a certain 
amount of salt with the leaves or tops of the turnips, 
and it appears to reduce the mortality from this cause 
very considerably. <. 

Th<^ error of suddenly changing the diet is protmb^ 
the most frequent source of trouble with (arm animals, 
and riioahl carefully observed 1^ all those persons 
who have entrusted to them the feedii^ of fu0k 
atiimala 



AILMEKIS OF CAma a«B 

A few tnief napes are given below for special feedi'^ 
in connection with common ailments of cattle and sheep 
respectively. 


Oommon AUmenta of Oattla. 

Miw Paw. — It is called “milk fever" because in 
the earlier stages the udder is aifected ; and " parturient 
apoplexy," because in the later stages of the disease 
,the brain is affected. It is not, strictly speaking, a 
fever at all, seeing the temiwrature does not rise above 
normal. It does not usually attack a cow till her second 
or third calf. The following preventions arc intportant 

Cotton cakes and other highly concentrated foods 
should not be fed too freely to in-calf cows. If a cow 
is in too high conditi<»n, she should be kept on short 
rations and given occasional bran mashes, or, if 
necessary, Kpsom-.salts. If out at grass, it will be 
neces.sary to bring her up, and keep her short of food 
for a few days before calving. It is a good plan to 
clean the udder out once a week for a month before 
calving, and it is not wise to remove more than half of 
the milk each time the cow is milked during the first 
day, as it gives the udder a rather sudden chill. 

Abortion.— Cows should be isolated, and both the 
cow and the box kept carefully disinfected Mr 
Peters, Berkeley Castle Home Farm (Gloucs.), found 
that it was an advantage to give cows which had 
aborted i oz. crude carbolic acid daily in a Ixan mash, 
in addition to the recognised propiutionary measures 
for external disinfectioa 

Rttentim of tkt C'/rwstnatjf.— With cows that calve 
stHnewlurt prematurely, the “cleansing" or “afterblrtii" 
%iay be retained tx^ond the usual four hours. In sudi 
«.«#■« Uie simplest treatment is to give the cow if pints 
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ood4iver <mL This ustudly has the deMred eflect 
within twenty-four hours. .Another specific is t th. 
Epeoro-salts, } Ih ground ginger, and | lb. ground 
canway see^ 

mpaettosi of tba Bam«s (first stomftdi).— -This 
geoeralty attacks cattle which are rathe; low in condi- 
tion which have been feeding on poor, bulky foods such 
as straw and roots, or poor pasture plants, or in fact 
highly concentrated foods which arc fed dr>'. For a^ 
remedial measure give cow i lb. Kpsom-salts as a 
drench. A bran and linseed mash could be given 
twice daily, followed with si.>me oatmeal gruel which 
has I lb. treacle stirred into it. 

lapnetloa of the Omasnua (third stomachy — This 
b also called fardel bound, and is caused in much the 
same way as impaction of the rumen. 

The following verj' ustful and fffeitivf tdd-faskiomid 
remedy may be used This i-s made by taking | lb. fat 
bacon and some onions. fk>th of these should be 
chopped up into small pieces, and then boiled with 
2 to 3 pints of water for twenty minutes to half 
an hour. While the liquid U boiling, add 6 to 8 oas. 
Epsc»n-salts, | oz. ground ginger, } oz. saltpetre, i os. 
common salt, and a little cayenne pepper. After t))e 
fat bacon and onions have been boiled sufficiently, take 
off fire, and stir in i oz. of bi-carbonate of soda, and | Ih. 
of treacle. When sufficiently cool, drench the cow with 
the mixture. 

Thb mixture may be used for daily cows as a general 
remedy when they are out of sorts. 1 n the writer's experi- 
ence thu remedy has invariably bad the desired eff^ 

Boven cr Bknrn.— When urgent, the paundi or 
rumen should be punctured. The mixture fcH- “ impac* 
tion of omasum” may be given, but the Epscun-salts 
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•lid the ginger should be increased by ooe*haIf^f 
the quantities named above. 

The general treatment for fevers and ailments due 
to errors of diet, under Horses, apply equally to cattle 
H ooo e V-On land where calves arc subject to husk 
dr boose, they should be given dry concentrated food 
altogether, and if a large proportion of the calves get it 
each year, they should be kept up at night, and in vciy 
^bad cases not allowed to go out during the first year, as 
this disea.se pulls them down in condition very badly. 
It is also wise to house them early in the autumn, or 
provide them with shelter in the field, where they can 
have hay in addition to cake. 

Affected calves should be taken inside, and given 
nutritious food, and a dose of 2 or 3 tcaspoonfuls of 
turpentine in 1 pint linseed tea, on two successive days. 
The turpentine then finds its way through the circula- 
tion into the lungs, where it comes in contact with the 
lung worms in the air-jjassages, thus enabling the calf 
to expel them by coughing. 

If the complaint becomes serious, it may be 
neceiLsary to inject a suitable solution into the wdndptpe 
so as to come more directly in contact with the husk 
w|>rms. A hypodermic syringe is necessary" for this 
purpose, and enables one after piercing the if^indpipe 
between two of its rings, to force 2 drachms of husk 
mixture into the windpipe three times a day, at 
intervals of three days. The following is a very 
suitable mixture for (intcrtracheal^ injection into the 
windpipe 

Ojive oil . . .too parts 

Oil of turpentine . » . 2 h 

Clilorofonn * . . 2 „ 

Part carbolic acid • * . a „ 
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IlMtHtiow Wliito Soour.— Thk dirntm is due to 
« i^pedfic rngmnism (bactemX whkh finds its mmy into 
the blood either through the navel or the mouth. In 
bad cases, the calfs e>'es a(^>ear sunken about the 
second or third day after the attack. It^akes veiy 
little food, commences scouring, and prohabiy dies neat 
day. The end is so sudden that there ts^not much hope 
of sa\ing its life when the disease has once got a bold* 
Remedies are not of much avail in this case, the great 
thing IS prevention on the following lines : — 

1. The calf box should be cleaned out and 

\horoughly disinfected before admission of 
calves in spring, and at subsequent periods of 
two Of three months. The floor should be 
well dusted with powdererl lime, and the walls 
Itme-washcd, The Hmc-wash should Have some 
carbolic added. Clean litter may then be 
placed on the floor to make a comfortable bed 
for the calf 

2. The calf box. must be well lighted and well 

ventilated, so as to assist in the destruction of 
disease germs. The best arrangement is to 
have window-ventilators, which arc hinged 
along the bottom. The window then opews 
•inw^ards and guides the incoming air against 
the roof before it is reflected on the calves. 

These two preventions were sufficient In 
the w^riter's experience to rid the disease out 
of a dark, anventilated calf box, which was a 
veritable death-trap fijr calves introduced into 
it But two or three other precautions may 
be taken; 

3. Disinfect the navel of the calf with a 2 per cent* 

solution of lysol at birth. 



4* Avoid gofgiag the calf# stomach with mBk^ 
giving it any milk substitytes for at least two 
weeks ; and after that, any ckang$ in the diet 
ehmid be made very gradually, 

5. Givi^calf a tablespoonfu! of castor oil in milk 
as soon as it shows signs of sickening or 
scouriilj. 

BlMk*laf,— There is considerable clifTerence of 
opinion with regard to the best preventive means for 
Mack-leg. Those who blame the w-atcr for carrying the 
organism into the system of the yt>ung cattle believe 
in fencing off stagnant [x>ob, purifying the streams and 
the f>onds by throwing a few cobs or clots of lime into 
the water. Others ct»nsi<lcr it enters witl^ the grass or 
the hay from certain fields which arc favourable to the 
existence of this organism ; hcncc the grass and hay 
from these fickls should be consumctl by older stock. 
It is generally considered a<lvisablc to move young 
cattle from low-lying fields to higher ground in autumn 
when fi^s arc o:j>mm<in. 

Some pastures which have for many years been 
considered ‘*hot-bctls” for this disease have ceased to 
Mr dangerous since the land has bcca dressed w ith bask 
mag, doubtless due indirectly to the improvement of 
quality in the herbage. Naturally, draining should 
precede the dressing of basic slag if the land is wet 

Another preventive which is widely used, is a 
teaspoonful of flowers of sulphur in the concentrated 
food at weekly intervals during the autumn and winter ; 
wrbile last, but not least, linseed cake is said to be an 
eflkctuabpreventive against this malady. 

There is nothing impracticable dbout any of these 
preventive measures It must be wise poliq^ to provide 
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trflMtf Sn* tlie afttle fnt fruD coo t «i nin > t k>o. to gh« 
tile paatme a dressing of bssic slag and possib^ lutoit, 
as wdl as to feed linseed calw to them. 

8lie^ Attmaata 

Sheep being ruminants require ver>*, similar treat* 
ment to catUe, but flock remedies haye often to be 
adopted 

Internal Parasites (boose, liver fluke, louping>itl, 
etc).— These appear to be checked considerably b^y' 
sawing a dressing of salt on the pastures A lump of 
rock salt should also be available for them to lick. 

With busk and house in lambs, turnip tops are 
very u.seful. since they contain volatile .substances 
which escape through, the lungs into the air and m 
ti«ir way come in contact with the house worms, 
causing them to be expectorated 

Hovan, ote.— Sheep are lost each autumn either 
from scouring or hoven, more c.spcciaily when they 
are turned on to the first break tw two of roots or 
even young clover, where tliey arc tempted to cat 
too much. In the ca-se of turnips, some farmers sow 
salt over the first break of roots when they are moist 
with dew, with the result that their losses from t]|p 
above cause arc very considerably reduced On 
young clover the shccf> .should only be allowed to 
feed for a very limited pcriorl during the first day 
or two. 

Aymssiu of Plgo 

Pigsjwhich are kept up altogether often become 
unthrifty, simply because they are nut getting the 
earthy matter and grass which appear to necessary 
to keep them in health. A little fresh air and exercise* 
are also invaluable 
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Ombv or TiiWMMi,-- The lenilts of the LadCi 
County Council experimenui Green and Nidiolaon 
(l920>33) Indicate that the inclusion of fish meal in the 
ration hju prevented lameness. 

Further the provision of an ash box containing the 
following mixture: $ parts ground limestone, l steam 
bone flour, l g|uun(l ruck phosphate, 3 agricultural salt, 
and to fiarts coal slack, appears to have been useful in 
preventing lameness. 

Salt-potaonlng. — Salt or brine should not, as a 
rule, be fed to pigs, more especially when they are 
receiving sharps Uiat are slightly acid, or fatal results 
may follow through salt-poisoning. Poultry are even 
more casil)’ poisoned with salt than pigs 
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OOWII. WTC.. FOR BIO ICII.K TIRLD8. 

Mk THoi K, while .vricultuMi organiser for Wiltshire, 
dcvciojH'd a system of raiiunizi^ und management of I>aify 
Cows which has liai! the clTcci of increasing very ( Oi%iderably 
the mijk yjekl of < ows dining tiic bciation fjcriod. In fact. 
So striking were the results «.»hiainech that the Ministry’ of 
Agriculture arranged for Mr Ilouttlour to tour Er^gland and 
expbin ins system to organised meetings of farmers. 

Tile c* ojionm principle on which the system rests is that, 
where lOWs are fed acti?rding to milk yield, the lower 
yielding cows require approvinutely the same maintenance 
as higiser yielding tows. cunMMjuesUly the more gallons of 
milk that lan l»e |ulcd on to . nuintename ration, within 
limns, the t lieajK'r wid the milk l-c produced. Reasoning 
on thc*e lines, Mr Iknuflour set himself to develop a system 
to attain high milk yields, and his Ny^tem applies chieSy 
tif those farmers who are intctcstcd in* securing high milk 
yields from their rows. 

The main |x'jints included in the system are as follows: — 

1. “The 8t«amiiig-up ’’ Procewi.—Alioui six weeks 
lieforc calving, feed 2 to 3 lbs. of concentrated food {>er head 
per da>% and increase this amount, ijntil a fortnight l>eforc 
calving, up to 6 or 7 lbs. j>cr day. Continue this amount up 
40 a day or two licforc calving. 

The object of this “ stcaming up *' is to get the cow in 
condition before calving, so that she will be better able 
to iiand the heavy strain during her lactation {Kxlod. The 
m 7^ 
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concentrated food mixture may consist of i part decorticated 
ground nut cake, 2 parts rice meal, and 2 parts palm kernel 
cake, fed along with, say, 20 lbs. hay and a stone or two 
of roots. 

a Treatment Before and Immediately After 
Oalwlny. — If the cow*s udder gets uncomfortaldy full of 
milk before calving, ease it a little from time to time, by 
removing part of the milk ; then the day before calving, 
drench the cow with f lb. Glaul»er's Salts, with a little ginger 
added, and repeal the dose shortly after calving. 

8. Rationing to Force np the BCUk Tield.— Give 
the cow^ what remains of the milk after feeding the calf, 
during the first day. Feed the cow with a four-gallon ration, 
allowing 3 to 3J lbs. concentrated foot! jK*r gallon of milk. 
Two days later, give a five -gallon ration, and continue 
increasing the ration, till the cow lias l>cen forced up to 
her maximum yield ; which is not attained, as a rule, till 
the sixth or eighth week after calving. 

(a) Control of Bulky Foods,’- An imjionant jxiinl in the 
rationing scheme is to control or limit the amount of bulky 
food (hay) given to the heavier milking cows, so as to ensure 
the cow getting her fuU 5 to 3^ ll>s. concentrated food fer 
each gallon of milk given |>eT day. 

litis may l>e carried out in the following way : — 

Up to 4 gai/oni, allow 12 fo 14 lbs, concemrutts and 20 Ibf. hay 
Five-gallon yieUl^ „ *5 to t7| 

Six- „ « 18 o> 21 

Sevexi* ,, „ 2t to 24| 

Eight* „ „ 24 to 2S 

In some cases, .Mr Boutflour has Ijcen able to tncTease the 
milk ykid simply by cutting down the amount of hay which 
was fed 

(h) CmUrpl of ^ Bulky ** ComomimUi im /aivs of ptty 
Miktrs , — When a cow is yklding 7 to « gallons tntlk {Nib 
day, h has to consume at to aS of conccfitimtes per day. 
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and unless the bulk even of the concentrated food iscontroli^ 
it may be di^hcult to get the cow to eat her full amount of 
concentrates and keep fit On this account easily digestible 
concentrates are selected for each gallon over six^ among 
which may included fish meal, mai/e mealy etc. 

. (c) Iminsum of Minerai Mixfurt in AWrW/.— Each cow 
is allowed, mf, i to a inr cent, of litc lolloping mineral 
mixture : Two ►arts oi common salt, one part of purihed 
steamed l>onc Hour, and one jxirt of chalk. 

(d) TTwey o/ /rfJinx tinrinx UynUr -l*hc con- 

centrates are fed three linieji a ckiy iictorc each milkii^, 
allowing one third each time ; and one ihird of t^je hay is 
fed after each milking. Should any roots int ted, lialf these 
should l>c fed Inrlwcen the hist and se*ond milkings, and the 
remaining half Intwcen m^coiu! and third milkings. Roots, 
homester, are not considered to in: essentul. 

4 . MilMnir — rhe milkers should he efheient and carry 
out their work \t\ a ihurtnigh manner. Ihis involves the 
keeping of milk records so ii>at the farmer or su|>ervisor 
can see if any cow 1.% falling i>at k in her milk yield. As 
soon as any ^igns are seen uf a <ow falling Imck, the liest 
milker is put on to get her milk yield up again. 

Tlje t ows should, .is a rule, Ik: milked three times a day, 
as this increases the tow s daily yield half a gallon or €fvc« 
mote, and m the \a\et sUges oC \acuiion halves the rate of 
filling off. Milking limes should l»e, as nearly as possible, 
5.30 to 6 A.SI,, I r.M., and 7 r.M, eat h day. 

5. Isnportanoe of a Good and Ample Water 
Supply. '"‘ For heavy milking cows, a constant supply of 
goc^ water is of prime mijwnauee, and wherever practicable, 
a supply of good water should l»e laid on to the cow-house, 
with ** nose-liowls installed, so that the cows tjjtn drink 
/reely, whenever they feel inclined to do so. 

Whei^ eater is not laid on to the cow house, the cows 
thottld be watered after each milking, and in this case a few 
looia fed last thing at night help to relieve thirst during the night 

I S* 
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' 6. Savunor FMdliiff.- 7 *WHb good grass snd an ample 
supply of same, each cow receives the usual allowance of 
concentrates for every galton over three gallons of milk 
yielded per day in summer, and over two gallons in aummm 

7* Drjring Cows Ofr.-->With the above treatment, cows 
often continue to give substantial quantities of milk until late 
in the lactation period, and dr>*ing-oir is usually essenttal, if 
the cow is to have any rest, before the next^ calving* About 
two months or so before calving, a milking cow should be 
dried ofi^ and Mr Boutflour hnds it both safe and eflksctjve^ 
to simply stop milking the cow. 

Where the above system is adopted, Mr Boutflour 6nds 
it the exception for a cow not to rise to five gallons of milk 
a day, or for the milk yield to make any sudden rise on being 
turned out to grass in spring. Further, after the second or 
third month, there should not l>e any sudden fall in the milk 
yield, as is so common, where a proper system of rationing is 
not adopted. Under this system of rationing, even the heaviest 
milkers should not lose fiesh, and the licrds which have l:»een 
fed on the ** Boutflour system appear ample justification for 
this statement. 

Mr Boutflour has undoubtedly demonstrated how high 
milk yields can be obtained. There does appear to be some 
doubt in the minds of certain breeders, as to the wisdom of 
forcii^ the milk yield aliove a certain (x)int, if cows are to 
continue breeding r^ularly. In other words, the success br 
otherwise of a particular system of rationing and management 
during the year cannot be decided simply on the diflerepce 
between the cost of foods and feeding, and the value of ^ 
milk produced. The cow’s regular breeding is an important 
marketable commoditynn the long run. 
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